Fournal of Total Science

ol Gl el OB ueOul e 90 el

_)H

duigillg oglel) wile)) agen))
Ly - o)D)

2018 gk «(5) dadeiedl ((2) aedadd] e bl cormnnd|

Volume (2), Issue (5), (March. 2018)



Do) iy e i Yo LS o) Jf (e s 3 gddal) & gand

el abd jal
ek | 0 gl v
iy ol (Jladl 2o
it — Gl

mmfhsh1973@gmail.com: g sasddl e !

2015/405 b} cuidl) sy ghna) o3
bl — @ 5la

§ ) jgn daial) lataally cile gladll aalall § 5089 asd) g
2015/32 a5 ;)55 (gasal) painal)y aslatl)

2518-579:(ISSNaes )



alnlill pglell al=an
G ¢l 5 — &l g o ghall Ml sgmall (i aemt ASine dpale A 3550

2018 w)Lo ‘U‘ML;‘ J.\aj‘ @L’.’Jl ..\l.é‘ 4'3.';'Jlf.l| '&..Ji

plell eapunlig b=l g
wnlilill tnalall a8 jli== jgitmall

BYPLSI it
0l poled) N sa%ally wraledl plwd)l
L) - ead)y
Ologlgallo @130\
g Jlor puaigd

: AL 2l

30020 302{ gvaige)ll



Daally i) gy

33Lls Cpandl S apend A find) lalg ) i ALl aslall A dae caa g
il ag dally ALyl aglall Jlae (8 Ghallly Lolall 2oalaally Glaalall
Al ) A allly A yall Al el jally Cugadl Jig ¢ cdoiliad) lgiloacadty

bl a3 AV Dy il 85 e

LS oy o 28 (5% Vs e s gl Aalal) ALYl Al aity o
U PR CHE 1 R [ PN SORUPNE T PRL IS R B P
(Al i Jils

o il alal) ol dag y S A il (B ale rgiay 2 ¢
iyl dsalal) Eigadll A0S 6 Ladle Calaiall dmgially dsalall Jyal)
Alaall & degal) 3840

48] 228 ofs oDlel 583 all A daall cliaiadd e g add) (5 S of

Alsal) gl g e Yy sl el e e J5 A G

1

gialai¥ syl el Olsially il Gl Ladle Gaad) oy .5
g 25 ((CD) — i 8y i d)da i el sl d i .6

30 e agn Vi e Lygldas iae o5 Si5 12 aaa, SimplifiedArabic

ccalll) Bl S Ay o Qo calsh olsw o all Jals sl -
(sl )

Ols—ie (Aadl) Catsal ol cadlll (aaball) Giadl Al bl -
MH\ ‘).u!\ J\J LJJA]\ cCA)AS\

elsin) (Aimadl) a1 el (aalpall) b il s apally iy dl -

LBl i 336 2ia ) aalyal) (laygaia Sy dyysal)

adgd a8 4S5l ) ing ey (531 22l (e i Srald) miay



-

i

sead) ce spaliall ALl aghall’ dlaa e Geeldl) aaall jeaia dunliag

O ) i) IS Sl Jjay s of 353 ¢l —0allays Al aglall sl
&b Aliaall agilulns agisas iy agilS)L adlaiy cdagl) dpalall g line
Jm@m‘;m»uwdsjmoimﬂyus.mw Aacyl 8 Ll
Aol agillandley Lays s cal) aaall alall aganiis aeihl el oo Al dlall o2
WS Jiy anyiy Al dysay 2l 13 zsa o maldl BV W Kl
Cugeai b aals of eils e Al sl paldd) 55 7SN ) e cillaadla

) slacy) yighaty sty ¢ Uadl)

Glralall 5300y Cannls) aend Al Glalga)) i dyies Ao "Waldl) o glal)
38 s Agalell Al claiadill pan & Gdinllls (Llell 4 aaleally LI,
Slo Al saall Jadl s Adhaal L0800 Whawses 4ty alall Zadd ¢ alall
Glay) aaiy of 4 Jlas L Adlise Gl ae Glaadd Jads gl bay jde g
(e Byayall dalal)

Gudgdd STg dllg

il Gt



55

71
87

97
135

157

173
187
204
235
247
269
285

302 ilagiond

Sl Ol gde
sima aylll 31als (BSC) jlsiall oY) Adlhay aladiad (5
Calil) ciladd Baga
@ LR Gty adall) pMe B Al dulwd) ddeld
all) ALY A Adaal) sl gl
hlagl o) B ALl gyeudl)
Ll Al gl dgla Ao dgagaal) Gildy) 8l das
agdlal Bl o WAl 5 Ay claldl) Ll g alae)
Al ol L5y cpallad) dajte Dl 3aY Adlagha Ay
+1953-1952 Lyl
Byl a1 gpagd) G (AN B A, 8l delbal) clivaal)
L gad) A guny
Ol Al 408 dglhat §al) cile A1)
FIPQEU P PRI S RTYPLTR WPV (W |
Vianyg Lastd 4 gganal) Gulud Uadl)
L) dag ) A bl s e dualal)
crnll) (@I dhad) B LK adey adl) fase
cligrally (@l Galdll @ Uadl) Jadl Jauy s 2baiy) aysdl)
N 8L Ao ol Apaal) zlasiy)

C:

A »n A W

.10
.11
.12
.13
.14



LY ol sygdiedl Semadl LS

23K

No. Research Title Page(s)
1. Oil Weathering Simulation model of Heavy and g1 — E30
Light Crude Oil
2. The Role of Classroom Interactions in E31 — E46
Teaching and Learning English As a Foreign
Language in Alzahra
3. An Examination of Libya’s Business Sector in E47- E58

the Midst of Political Tension and Economic
Reforms







Fournal of Total Science AlnLilli pglellial=an

Volume (2), Issue (5), (March. 2018) (1h (2018 cwjlo) (5) 2221 . (2) WDl
ISSN: 2518-5799 e 2518-5799 :10))

Omalill iladd Baga (g 5imna il 51018 (BSC) ¢jlsial) o148 LBy aladiad sa
il — Cppalill (g jlanal) Ay Ailaga Al
z Uika S dana gl gy alua
bl [l Adlally d)) el A8
The Extent to Which the BSC is Used as a Tool Performance
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Abstract: The objective of this study is to identify the effect of applying the
performances Balanced Scorecard (BSC) in improving the quality of insurance
services in Al Sahara Insurance Company in Tripoli. Due to the small size of the
study society, used survey administrative leadership ally's in the company of which
28 Reliance on the questionnaire paper as a major tool in the collection of data
distributed to them, of which (23) were submitted valid for analysis.

The study concluded with the following results:
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1. There is a significant effect on the use of the dimensions of the Balanced
performance Scorecard (BSC) by (56.6%) on the quality of the insurance services
provided by the company under study.

2. There is a significant effect on the quality financial dimension (53.1%) of the
insurance services provided by the company under study.

3. There is a significant effect used learning on the quality of the insurance services
provided by the company under study and after the learning and growth of BSC
(48.5%).

4. The interest weakness of the company's management in supporting research
activities to develop its insurance operations is weak.

Keywords: Performance, Balanced Scorecard (BSC), Insurance, Quality of
Insurance Services.
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The effectiveness of monetary policy in the treatment of

inflation and stabilization of domestic price levels in the
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Abstract

This study aims to evaluate the effectiveness of monetary policy in the treatment of
inflationary pressures in the Libyan economy. The study used the descriptive
analytical approach. The study is divided into four parts: Inflation concept - The
most important means of combating inflation according to the IMF program and the
World Bank - The characteristics of the Libyan economy - The role of monetary

L .adig) . adallig paled puwdl xacoll
Higher Institute of Science & Technology, Ragdalen, Libya




2ol oz« wwllue olie 2018 ann «(5) 2 (2) ¢ e\l pylall o

policy in the treatment of inflation. It was found through the study that the Libyan
economy suffered from the impact of a crossed group of internal factors In the rapid
and large growth in the volume of local liquidity and the rise in the proportion of
cash traded outside the banking system to the total domestic liquidity, which
contributed to the rise in prices.

The study pointed to the lack of monetary policies on the treatment of external
imbalances resulting from the increase in import prices, due to the stagnation of the
local production apparatus and its inability to meet the increase in the total demand
for goods and services, which resulted in the resort of government authorities to
expand the volume of imports from the outside world To offset part of the total
domestic demand surplus.
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The Effect of Internal Marketing on Job Performance
"' An Empirical Study of Branches of the Republic Bank in Sabratha’

Dr.. Saad Embark Dr. Abdel Moneim Mahrouk
School of Administrative Sciences Accounting College
Libyan Academy University of Algabl Algharbe
uadlall

Lpseanl Cipan gayd cpilagall adagl) eISY) 3 Jalal) Gusndll 30 e Capatll ) aadl Cingy
ey bl paad el Dl (pesiiie () gl mgiall Gliald) adiels s L
Gans Gali P (e 4l il iad) il Julas w3 lilage (108) fUl Canid) psina o
Llan) Aajall maling aladialy (clilyd) ol daplal daedle HASY1 Wiy sl Jolatl) <l
(SPss) Llaial Caspmally e L oglall

SN vt ?‘*i cls

g Cpilagall aida s W o)) (gsise mliily op s il I Gygmatl) lasliss Gl Cinoa®

Al a8 Caylad)

Ahal) 28 Ciyeaal) g5 i Guibgall aidagll 1Y) 8 S0 Grsnl) il aga i 3
Abstract
The aim of the research is to identify the impact of internal marketing on the job
performance of employees at the branches of the Republic Bank in Sabratha. The
researchers used descriptive descriptive methods, using a data collection
guestionnaire, distributed to the research community of (108) employees. The
research data were analyzed and hypothesized by applying some descriptive and
explanatory analysis tools that are more suitable for the nature of these data. (Spss)
The most important results of the research :
1- Poor application of internal marketing policies in branches, and low level of job
performance of employees at branches of banks under study.
2- There is an important impact of internal marketing policies on the performance of
employees of the branches of the bank under study..
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Study of the Effect of Iron Fibers on the Behavior of Concrete
Beams
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Abstract

The addition of synthetic fibers is the best way to improve with reinforcing steel.
Fibers improve the durability of reinforced concrete, improve its strength and
increase its elasticity, provided that the quantity, quality and location of the fibers
are reduced, cracks are reduced by 80-100% The idea of the project is to add iron
fiber to the reinforced concrete and mix it with a certain percentage. The idea is to
prepare 6 cubes of size 15 * 15 * 15 cm, including 3 cubes without iron fibers and 3
cubes added to the concrete. Iron fibers and 12 km Of which 4 are armed, 4 of them
are armed in the area of Al-Shad and 4 are armed in the area of tension and pressure,
u=and all four of them are found as a mass without iron fibers, and in addition to it
depth of the Ferro-iron fibers and the G«<=of the depth of the Ferro-iron fibers and
entire depth of the Ferro-iron fibers. The results were analyzed, the loss load
calculation and pressure resistance were calculated. The results showed that these
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iron fibers are useful in the tensile area up to half the depth of the mass only, but in
specific proportions and with a specific depth
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The preparation and development of administrative leaders and
its influence on the efficiency of their performance
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Abstract
This study aims to Know the impact of the preparation of administrative leaders to

increase management skills that affect the performance of these leaders . As well
as Knowledge of the impact of leadership development to increase management

skills that affect the performance of administrative leadership To achieve these
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objectives , the research was based on descriptive analytical method style survey
, and based upon the design of questionnaires to solicit the views of respondents
in the banking institutions , where they were collecting data and information from a
group of directors numbering 160 leading on a random sample distributed on the
Bank of the Republic the main and 36 branches Agency personnel of the bank by
the division of the office of branches of Tripoli.

The study has reached to the conclusion to accept the first hypothesis , which
indicated that the preparation of administrative leaders have a positive impact on
increasing management skills affecting the performance of administrative leadership
. search also reached the conclusion to accept the second hypothesis , have
appositive impact on increasing management skills that affect the performance of

administrative leadership.
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Abstract

The study examines one of the records dating which is related to the fifties of the
last century, called a public register that represents one of the documents of
Regdalin school of boys, in the academic year 1952-1953. It concerns with the
preparation of lessons in the subjects of the third grade for that the period. The
research focused on identifying the internal and external characteristics of this
document, as well as shedding light on it's substantive content since it's very
important because it reflects a stage in the history of education in Libya, as well as it
shows an aspect, of the situation and the general conditions in which the Libyan
documents are outside the Conservation Institutional Archiving of the state,

especially in the centers and small institutions in the public sector.
Keywords; record — diplomatic — documents — Regdalin
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An African defensive fortifications in the third century Hijri:
Rabat Palace in Sousse is a model
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History department
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Abstract
Military defensive fortifications are among the most important architectural
elements of Islamic civilization, because they show a certain level of human thought
and development, and are closely related to the message of Islam, because Islam
emphasized the sanctity and preservation of the lives of individuals and groups.
According to geographical sources, the Islamic countries, including the African,
have built a series of fortifications and military ties, from the far north-west of Belad
Al-Sham to the Atlantic ocean, to connect this series of each other through the
means of communication, (fire, smoke and the launch of birds). This research is an
attempt to study one of these fortifications, as a model of the coastal ligaments of the

Near Maghreb, which is the palace of Rabat in Sousse in the third century Hijri in
the ninth century AD, in terms of design and function of cultural and scientific

defense.
Keywords: ligatures - fortifications - Africa — Sousse - third century Hijri
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Abstract
Conducted research study the reading free students and faculty of education zultn
consisted sample 59 students selected randomly from student final year college in
specialties different objective of search to highlight the presence of reading free to
the student of the faculty of education zultn take a light on the quality of areas free
to read the students to achieve the goals of the search ask questions important
resulted in the search results the following readings free students and faculty of
education zultn despite the constraints facing the address obstacles check the
book .the diversity of readings free read it teachers college of education zultn

concentrated readings free in variety books .different .books magazines art .
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Abstract
The US authorities and institutions play a key role in shaping and making American
foreign policy. One of these institutions is the executive authorities. In US, the
White House is the mother institution of the executive branch of the US government,
and most Americans see the president as the decisive party in shaping foreign policy
and taking initiatives in times of international crisis.
The second branch is the legislative authorities, and the US Congress is considered
the first constitutional institution in the United States of America, representing the
legislature in the political system.
The Central Intelligence Agency (CIA) is a US government agency that collects,
analyzes, and processes information about governments, external events, and

individuals to various parts of the US government, and is classified as a branch of
the American Intelligence Association of the United States.
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Abstract
The subject of the research is summarized in declaring the legal basis on which

liability is depending and resort to in Libya to compensate for the damages caused
by the administration to individuals as a result of their wrongful legal and material
actions, and exhibit the emergence of responsibility and the reasons for its lack of
development in the administrative and civil Libyan judiciary. Despite the fact that
the world witness today of the evolution in various areas of life by embracing
advanced technology. Administrative responsibility in the comparative judiciary has

gone beyond the idea of error as the only basis which without it does not adopt
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alternative and modern bases on the traditional basis (error). Because of the
inability of the victim to prove the error due to developments which happened in
the system of responsibility as a result of the adoption of the administration of
technical development and the entry of mechanical machine, which created
complex technical difficulties in proving the damage victim faced, so the error
disappeared because the emergence of alternatives. Has the Libyan judiciary
adopted these alternatives? Does still the error as the sole basis without which

responsibility is not?
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Abstract
The administrative contracts differ in their nature from the civil contracts in the fact
that the general legal person is dependent on the implementation of the methods and
means of public law, either by including extraordinary conditions in private law
contracts whether these conditions are stipulated in the contract itself or are
prescribed under the laws and regulations, In which the administration has a non-
reciprocal rights in private law links because it does not work for an individual
benefit but is assisted by and shared with the administrative authority in managing,
managing or exploiting the public utility for the public interest.

Administrative contracts crystallize the privileges of public authority, which are
unmatched in civil contracts, due to the regularity of public facilities
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Abstract

The aim of this study is to introduce the role of the private sector in economic and
social development and the importance of its involvement in government programs
aimed at economic diversification in an economy dependent on one sector of GDP.
This revitalization is through economic diversification to liberate the economy from
a diversified economy to achieve high growth rate Gross domestic product.
Therefore, many countries have sought to implement the strategy of economic
diversification and success by adopting a package of economic policies, which are
aimed at restructuring the economy and raising the contribution of alternative
economic sectors to GDP. The Libyan economy suffers from the control of the
public sector and its reliance on a single source of income, which is the result of oil
and structural imbalances in its economy. This study addressed some of the
proposals that urge the policy of economic diversification and activate the role of
small and medium enterprise
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Banking merger and its impact on the increase of profits — An
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Abstract

The study aims to know the banking mergers and acquisitions as a mean to
increasing profits for Libyan banks. The problem of weakness of profits for the two
banks has been studied. The study environment consisted of the Republic and the

State Banks and the analytical study through.
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The results showed that banking integration contributes to the restructuring of the
banking sector and the development of investment methods.

It also concluded that banking integration is a necessity for Libyan banks to
increase profits and ownership the mean of technology.

Moreover, banking integration contributes to the enhancement of automation and
technological development through advanced electronic services and contributes to
increasing the revenues of banks in order to enable them to meet the requirements of
competition and steadfastness in front of the giant banks.

.The most important recommendations were that the trend towards banking
mergers is a global phenomenon especially among giant institutions in order to
increase the level of profits and growth in a world dominated by economic blocs as
well as the need for banking legislation to include adequate treatment of the
integration with its of different dimensions and also recommended the need to
establish a specialized unit in the Central Bank of Libya Which would study
restructuring methods in general to support the decision to development of the
structure of the banking system.

Aadia

AS) 5 dale 3 jalda daniiall Jsadl 8 Lein Lagd zleadV) ) & sl olast) aial
d}_\.\l\u\uad\uké\da\majﬂ\wu})m}d\}u‘ﬂ\&M\&M\JJLJ\
LAASDAS)A@J_\LSUA\J.\SL\JJJJGM\AsﬁuﬁM\j\CuMY\GﬁgﬁM\lﬂ
CL“J—'Y\U‘)AY\UA’-‘J‘LE‘JU"A@"—'M\OLL"‘&L“"\}(‘AAMJ—‘SU‘“LG-’U“
j‘M\M&S&L@J\JJWW&M}JPW‘SQJAAAM&M“SQM‘}
LAY (a pSal) JR2l) laial A slaa (3ias Lagly il ) pgmms vy ¢ Sl i
Al U Laass )MSS\‘J,J\‘J)#MY;LA,S;J\U\JLM;LJM\M;JLA\
(0=:2002 ¢ Sega) . <y e dasll)

GlS il Laa o dpalai@y) saa ol (5 giwe (Ao Aaliaidy) cdlaill ) G ks f
a2 35 Sl s 31 sl (Ao Sl g allall 53 IS Lge 55 and Sl 5 Glawial) 3a3ee
i) o oAl AalaBV) Clas gl las Laa 5 hlaall ana adi 5y 5 dudliall 3aa
bl Lial gl 5Sh aile (§das el g duiliall o2a dgal sal Zloxi¥) ) Lgiladisl
O Aage Convial L yiadll zleai¥) s jall () Las o) L jeadll gLkl 58 5 aal g lad
gVl Llee cinvial Cum ¢ JLall (3 s 8 Clalaiall 5 el aill ey il
LY 3aly 3 Al 3 a8l acn g ¢ ApbiaBY) e ) (5 giwa a3 ) Caagi Als ye
Ligd 2BV o el @l (e o 5ty Laa il slaall 405 4a8ad pan alle alas
glea¥) ) bl agall e S 1A g ol ypaiall o2 gd diny il o Ay siLal) A
(0= 2008 ¢ 2sens) . il yuiall 028 pa Sl 5 2L yYI 33l A S 3laS 4 yuadl)
-: Adian) AIE)
e 5 A )il (o jlaal) Cornia Sl AEL jaldae ) e ) -r A s

Gla o3 08y Cnnal G jliaal () 8 Cass laa o 51 53S0 pa8ll i) g
Lellansl 5 G Gaay lld g 2L 1 (aléssl ) gol Laa adla sl

286- 00QO Ly .awhe) . aiaillg omglel gl xacall
Higher Institute of Science & Technology, Ragdalen, Libya




2018 anln «(5) 2 (2) ¢ oo\l poll alw WYl 8545 ge 0,5ly daoall Flayl

Oty Slilay e e Gledd amaliy o gl gl aagl) 8 - ASL clela
oIS Cinpal () 5u) ALY A A sl dl 85 Al el 2 A llasall i
gleal¥l alasiind 4014 ) @l JS ool Al gall 6 dal ASY) e deaniie VLAY
LG aall ZL Y1 B 3 s 8 el
o padl Zlan¥l 8 Jiady s Jitual jprialles Al jall & picia
L paall Zl ) B3k ) (8 i g 2l jpaial)
-l Ciluia b
4 padl el o)l (5 siie 33l Gus hmaddl zlexi¥) G A8e Gllia -]

DA G g5 (el Al AlSa Bdle ] o 2ol 3 peadl Zlesil)-D

Bl (8 ZLOY) Gt da) e Gpadl Jland ) e 2 s IS (il

Agladl

Ay 3 Oms Ghmadl zlalVWl gn dDe dia of Jsil) pSaall (103
o A sl dagll ad 5 o juaadll

Gl 8 Aldall Cijladll sae pali ) g5 padd)l medl Glle-4
48 padll
sl gladll 8 s o a3 Adliall Julass ) g3 Lese

- Caaal) Caloal

- Cand) oo Al a5 lplid) el Gl 53

Jalii 5 o jlaal) 8 Foa 5l 50k 31 Al S 8 jeal) ZlexiV) Cillee aladiul 448

st praall 3 saiu¥ g geal) Cilplead dalall edlall o o a5 4385 pall Hlalall
- ) aal
- ainall Canll dyaa
S radll zlax¥) (e ainal Lgle Juanty Cogor Gl 32 (520 8 e ) Jia
Olinlall Lg s Al Al all s DA (e @l

i dal il
oo gl 13 Jiad Asall sda ) Jan o) Cum A pal) ASAl) o1 e Jeny Chgas
Gty o gas 43l e 5 g jall il sall 4 Caa (g3l pranal) a3 i) 385 gl

Ol 138 8 Aalad) 5 gndll (ha s a2y 38 Lan g guin all 13g]

; oLl il
Ja) e b Jadl DA (e LaguaiiSons A Ainl) Lagil e Aati s Jinm 8 523031 (S
(S 5 giall 5 alal) Jpmnil) ) ALaYl sl

287- Q0QD L .adig) . adallig paled puwdl xacoll
Higher Institute of Science & Technology, Ragdalen, Libya



g aebll ($)\asi\ 2018 o\ (5) 2 (2) ¢ alo\@\ polall aln

@‘ﬁiJOJﬂjgﬂ\Ghﬁy‘dﬂﬁ
gl -

Cagpdall g adl sall g bl sasis g s g 5 uaall mendl Cilles ()
CLAJ—\MJJA:\‘).LAL\&” bl.&d.‘\uuue_!u.n}ccaﬂ\ U"_IL:\XAQ w@hﬂlﬂ\ &J\Ahy\j
ok ilaa s ol Cilpaia 5 ¢ aladinl o) 50 Lgia & 53 (S5 Baaia Lo il 8 el
g5V 5 Clarnill oda Jalad Callay (21 ) Lanand Gany halaa s lie V) L ladal
(5 0=:2005 ¢ puslladl) | (A paal) meall daliagl)

358 A0 35 A gall g o sil) a5 b g (5 Asallall il puiiall g sl (IS
P51 A8Denll ALY DU 55 g Lai¥1 5 e Al 35 e s
Fleni¥) cililee gL 8 aaly 53 YL Jla b dali g ool il
nﬂJ.nL\;.ua\ Gy ¢ Al calaadldl HJASJ.ML@B ¢ 'EM‘Y\;\J:\S‘_AQ Sl
S 5aY) Baniall Y sl Jie Aadfiall 23U 3 o) g Laagei Asalle 5 jalls i cililaal)
) A sl bl 5 AU Sy sal 50 Jie dpalill Jsall A sl ¢ g5 5Y) Jsall s (Ll
b panal) Lpaany 5 8 psall gl s o) s w355 A gl g il g LY Jia A al)
O ) LA aall e Al i sall 5 @il G sl B sl 35Sl & gl o
(7 u=:2003

#\j&}‘d@i}b)jﬁj&)@\CL&J-!Y\(;).@AAUAJ.ULJH\_&u_a_g
el e Aled Ay Y LSS 4lSUia g ada gy 5 4 5 s rlassY)

—: b maall LaxiV) Gy pai— ] —
_&w@\yﬁmwgw\cum‘mw’ﬁbﬁq )

s hsad

Uam (A lan i Gl ge alenail ey ¢ g galll Aalill e zleniy) () )
o e AS ity saa) 548 5 Lglae Jad s LIl Lgte san 5 S 4 3865 Lalauiai)
1998 ¢ saigll 5 adlill ) | aal 548 5 Lisy A1 ol S 5l aua Ay jlaill JleeY)
(170 o=
APt

Lol 58 oy slamibag 1 (€ 1 (g e 58 Aale sy o) ) ))
S 53 288 el 3o sl (e saal 5 AS b b oIS 5l 48 paiag umy AL
(( Leal) IS 1) A RSy i ol o S 5 03 Je B20m A, (gl g il
(5 0=:2003¢ alaa)

28wy 28y ¢ AT ) S 58 wllae alad) dale ddiay zlaaiVl aay ) ¢ AT Cay i
et_g‘jiq_{;w\_.,s‘”@;sijwzsﬁwdd&\Gﬂ\qmw@w\@a\gy\
3ok o e sl S IS ZlaxiV o8 LS L) ST 51 4S5 iy S il saa)

288- 00aO Ly .awhe) . aiaillg omglel gl xacall
Higher Institute of Science & Technology, Ragdalen, Libya



2018 o «(5) 2 (2) ¢ alnlil ol alsn TUYL B Jo 05l Dol Emavl

0= 1999 ¢ slan) (@l Y sl gl IS leasVl iy 08 I 5 445 ja ol ALalS
(5

STl G amn (s e o SV (e 8 5le 8 (G peadl) adl) () ¢ s Lans
o ladll 2T A gl Aiall Jlg ) cre oy 38 (A1 pa¥T 138 g ¢ Baa) 95 Hla) al
aal Jhgy sl ¢ Adenieal) A 5iaN atiiam 4l dda (8 pan ) gela g Aulaall elli 3 3 L)
G i A8 iy (53 gmolad) i pmal) () Aaaia s A il Al e i Ll

(16 0= :2000 tes ) ) . ((aobmell L8 pgl (35 30 anan

el e 3 il ) g5 ) AL daleal) )) 4l 3 el geal) o yay

(oY) 8 pal) Bale ) ediall @il a5 5 AT A jema dupe Aol 5 S

dyiqwj(s;@\@\ﬂ\mjd\H\BM)bﬁg;‘m\gzﬁw;&;
(4 0=:2004¢ LS ) | (el idl o puad g J sl () zeodiall il o guad

s h s A Ay anly Al o) o a8 Cania ) i e LSl ¢ Y 285 44S))
Tl

A ey 3 atu¥) G el (e alanY 5 3 gatud) G amall G Cua

A o s o ¢ A lie V) Liadidy daelal) 48 530 Laliia) a1 5 (4 i

AV sl () e pall) i La e 5 ¢ dpan LS 0 pSa A 53 (e ST Glsd iny

iy Loty 48 5l L 8 8 Q5T 5l alaV) sas Agaiall ul€ 5l ans (5 5l Ladic

Cua ¢ Baal 5 Adua dgleadl (ff Hliiely Alai¥) g M saiaV) G Sl aae 1 AV (sl

Jsmanll Lo 38 515 Ly o585 o)y Aglae 4Ly Gl 138 08 e S35 D) gaia¥) Caymy
(28 0= :2005 ¢ el sl ) L AT A58 Jle (a5 (e LY il e

ST AT ey ) alecail @l i) aal Al ) (A adll zlasi¥) Cajays
388 Gand) Legaiany ) Lagalanaili g aaall s a1 (5 sie (il o bS5 L sale
(2 s e 23s (S jedy g ladiag 5 Jluall A3LS Lagia S

@il aal ol Ly (Aaall @il Al ) dcaldll LalaBy) sas )l Ca el
DI 5 AN @ gl aal agul (e A @Dl 1 3 ey — A8 A8 — A )l
Ll e Bl 5 4 wSa3ll 5 3 plaall 5 A8 all Ga o J geand) o 4S5 (@i el
2000 ¢ <o) (el ) ade Gl L el Wl (V) @il ) anl g yidall
(66 u=:
(1) pBly JSal alasinly s S5 Gild) aaliall oda (e il LiSay s

289- Q0QaD L .adig) . adallig paled puwdl xacoll
Higher Institute of Science & Technology, Ragdalen, Libya



8,090 (&H\as\ 2018 anmw (5) € (2) ¢ e\l poladl olow
(2 Ah:m\:XS\ ﬁ\‘\jG\A\ .\\y\jca\ “)1 ¢ .ﬂ")d<
) gl
Sy Sl
G‘AM\ \ / G—A\J\
Sl
Laglal) 45,80
2
—‘ 3 cleayl g
1
3 J D )
1
L] 4 _ L] 1
v \ 4 A 4
458 ) Ayl sid) aal ol | Y alealVl @il aal ald | clill ) el S el clidl ola
L Dl 5l (i | Lasales 50 5 palely [ oeladl e Do wVG ()

S oAV gl aal agud
Oe 4 (s el )
bl o (e J5and)
e Blhys 4 aSailly 5ylagulls
Gl ) agndl gl el
el gl el L (&)

(Al il ) ade Gllag

Ssimae o (e Ol
) lealanmilis aaally 2aaaY)
Legia JS 288 (anal) laguians
Oty I8l LegilS
b Jiise aaa LS yelays

REREN

W) Cangidll ol an i)
Gk e L (A1 ) i
s dngad b 5l alpal o1
(s el Ll (s o8
LS aladl el 8 sy

290- 190D

L .aiig) . aldllg maglel gl xacall
Higher Institute of Science & Technology, Ragdalen, Libya




2018 o «(5) 2 (2) ¢ alnlil ol alsn TUYL B Jo 05l Dol Emavl

s Sadl zlea¥) Hhi D

e 5 A el Sl S il dgliie il e Cajliadl) Col
Gl gall o ol L Andlial) off (bl e Zallasd J) Jsall 8 as 50 la il
e sally st Ll it S5 ¢l ailg Jani G jaadll o ¢ daalill 5
el sall e raalidll

3AU JUdl dae (A= Ay ) slasl Led 8 paaall el e () ani 130
Ay J sl
- Lol

o Joy Ll 35 Alaall o jlaall gaaill 35S Cajlaall Jglai o]
u\SMLﬂb}MJ@JU}M\&MJ};}A&MuwH@k&Lg_‘aha.m‘}(
e Daxd) ae 43V liail 5 4l slaa (pa 3ol e o iy
ST

3 ypuall G jlaall aca b Sl Cojliadl lgiala duuld 4 jad Ao 3 il
e 400y 25 58y aghl 42 ) Bk (re B praall Cijliadll ¢ Dlae ol Cn (g 2y
Sl 53 pprall & giall (o ol ganil) 138 lal 5 Cileadll & w51y dandia aad el
ﬁM\éﬁﬂ\a&u\uﬁﬂw@Cumy‘é\w
2kl

Y Ll s 55 39 58 () 2 3aladY) i laaalld Unas 5 1y yla 35S ) )
M\UJMCum\Lﬁm@d|uym&&jﬁ@meﬁ.ﬂuﬁjc\A.m;\.c)s

s e sl Jsall
L@Ahﬁj@\f@@;u&_LGMQ;JM\}QAAJU&JJM\HAU(J
(8 u=: 2008 4iust 2 gana) (el — B 2l —

A ) Baaidl by

e 300 s oAbl @l gl A ASG aY) A adl) o) g2l Cang &

SIS Gl & il e GlaleasV) e dawl) Jadlly 23 38 5 (g Sl & i) Slalaaty)

20 a3 ClSEl 038 g 558 a0 il e g 81000 (3o ST sl Sl Al g 5 Al

sasiall LY g g 5 58 (e % 25 s Ao 352500 2003 sl b g 8l
(6 U= 2005¢ s raall ) . 1994 ale b5 19200 Jilie JSS A, Y

Edﬂﬂm)s\fﬁsi L@i@;:\mumé ~mmw,njqu;(¢_),
t_\AAJ\LA\J\MIAJs\J;\JLAJMM\QN\@AAHMQ&&JJW\UAM

291- Qa0 L .adig) . adallig paled puwdl xacoll
Higher Institute of Science & Technology, Ragdalen, Libya



g aebll ($)\asi\ 2018 o\ (5) 2 (2) ¢ alo\@\ polall aln

LY ) 8 Al g galaiV) o ) e 5 phanadl e Lein La 5 50l Cajladl)
. LIS sasial)

s Gl ey 39 ol oalty Tl b Ly 55 1508 Yan g guia gl 138 31 10
g 4da G Gl 0805 ¢ (a1 0 S 5o Ly 2 93 5all TV Sl 6 oLy LedS Al p g 5 ot
(9%2002“‘3)@)6}\3&\13$2})ﬂ

Clnd Ll doal sall e de sanad Ly L yadll pleasV) Cllee & 5
L8 5 28 yeaall CilaloniV) apdi (S L s zleidU Aliivuall Calaa¥y) g zLexiV) adl 53
s M

o Oeny ¢ g Lae (o yama Jay) 55 (ye A3l 8 s adl) geall JISET 20
AV ) ) Y 8 eaall eall andiy Glld ¢ gun g ¢ Lagia US Lgady
D 88 el

Aoyl yie Aol ol Ll ¢ 3 a8 (s o jlan (g ol 3 zaddl 585
Laadiall G jlad) o Jle Y1y Hldin) G jlas o 4 el G jladdlS ¢ Lty Lo
(33 ua: 2006¢ Aaalaidy) Bﬁ.ﬂ\)_ \.@J‘;}J\ il 30l ) Cang Slla g

c_f“‘\,)” G.aﬂ\ -

@MJMMJUMM\@EM \ujw\uyﬂtﬁﬂ\@ﬂ\‘)m}
(220@2007 cwﬁd\ﬁ;ﬁ)_mw\ B LS,)-.‘S” QJA]\

s Laliaall el -
4 aae Aol 8 Dlany ST ) (8 jaan G sl zleai¥) G g sl 13a

Lexie G yuaall lgandy 0 Al JWlSE (e g 53 (il iy elld 5 ¢ dilisg
Sl Ciaan Laadal G jaan s zleni¥) el e A g laal 5 ULS lasay

(33 0= 2005 ¢ o) . panadie i pas AV

292- 00aD L .awhg) . audillg malel gl xacaoll

Higher Institute of Science & Technology, Ragdalen, Libya



2018 aln (5) 2 (2) ¢ o\l poldl do

WYl 8545 ge 0,5ly daoall Flayl

s aall el ) 53l
Lbad) moll bl el S el
4 A\ 4 A 4
OS5 el il G oy s e OGSy iy (51 gl
dal b Plexy Syseaall dsilly il Wail b Plexy <
e A Blae 4o (= Bydiiially 322 i) Lo 4 dafsia of 4 tilaia

sad aal o A mendl
el 2 afydyylanll
. Aaadidl

Crag ¢ Aalingall (3lalual)
Tlasiel g ill 5 fias o5
SN DS RE R

. Gl

Apladl @yl e L

N U ¥\
Al Laasidl)

690 ¢ Se el e 7 jh jaad
s el Alae ol phal 0y 48D G (4
Do) el i Sy 5

(o sk ) UMY el -

Y] s Ciaan JS 3 asdis 2 sedall Ciaaall o)y alall Co padll (i e
SLill s zaiall o paall agud o) iy zalall Co jeaal) a5 480 gall 2235 Cpraalisa) o
O & s 18wty il ilalid) o 585 5 ealall il agad 330 aa) 5 G jan zuay
 Acudliall dga) ge e 5 al8 () 5S055 48yl clas gl JA6Y) anall iy Cua el

69 U= ¢ 083 B pan ye ¢ D e o iadl e & 8

(ol ) b Y) el -

3 _yiziall QJJLAAAX“C)A‘;‘)AAAS\ Jleadl dganl 4 a8 Qw\qwﬁjijﬂ\ KT :
ol Aida g calaay Lia saall (56K g ¢ LewDUd) (et AlSS 5 Aalle il ) e (Flad )
ua ¢ madiall G puaall caabie Lia pealoall iasi g adladl sda (8 )9 (pedloll
C.AJJ\UACLALdﬂ%@ﬁwbd@?&dg@ﬂ\%qu\adh k_IA)J

e L la) g A yadll 3aa ) Jl gy

293- 09D  ddie) .« auallig molcl sl racaoll

Higher Institute of Science & Technology, Ragdalen, Libya



8,090 (&H\as\ 2018 o\ (5) 2 (2) ¢ alo\@\ polall aln

: gE\Aad\ C..A;S\ -

u)md\‘t_xk;%%@M\uM\BJ\JjMJMCAﬂ\uAE}J\\.n
GJL:‘\_ESM}\cw})ﬂ\ﬂ\wu&y@&)}u&\o&uﬁuw\
M\uw\ucdua:\gﬂ\}c.q\.ﬂ\uw\a)\dj(a}&ﬁw)u)md\@m‘
cZ\_:\‘)\JJZ\_SA\}AUJJ&JAM\AJ‘)_.AA\GAALMEJB‘)_‘I:LM;«“)_‘IMLQ_AA‘)C?:\LAL
BlaS el g ¢ agud sl jead) e Aol o Al o2 8 5ale o) il (S
3 i) ) srall Gyl Lol 385 ¢ G padl 138 J5) Cargisall i jeaal) aalisal
0= 2008 Aiase 3 sana) dua ) sl (e Ll 3 3y 5k e Cargiuall Cipad) agud e
(11-10 o=
-1 3 a8 JRAL B e el (Say

el il yhal (y 483l Cas (e (B peadl) edll ) 5l sy 3 Q8 IS
I

A 4 A 4

@ reil) ol e shll el

l v v

v

SHanl el

dnaail) lalid) Legia antld

Sl — Gyl a2y saaaiall el ) L oSy
el e DaD— )

el — 5,281 e nll aad

i ol Laaaal ¢ 40l Sy (90 gerid) @il

Lalis malo el ¥, J—s e galy el

gl 1 gl Al cldal W)
Adadlaall (i yay mendl (e
Al easa sl (e
pralelll Sy 5 el

al—aial¥) (g0 — gt )
Cargiasal) il 5y)3) 45805,
(o i) 2 Ulles e (o

Gy el JS 1) Galaa
¢yl G.A\AJ\ [EIRNIPY TR

- lseal ¢l oLl

I T L PICR e el 3yl (et lusall
- bl dayaill e
294- 0a0

L awie) . auailg malel ol xacall

Higher Institute of Science & Technology, Ragdalen, Libya




2018 anln «(5) 2 (2) ¢ oo\l poll alw WYl 8545 ge 0,5ly daoall Flayl

szl ds ol s LaxiV) ppus
: ) eVl JiSl da 5l Gl o LadiV) manss (Ko
- el ey -

Aoy 5 Al il alil) (e ST 51 aiadaia (S ledil 4y 2ualy g
s S o <l

s o) eyl -

el aa Bl (o8 a5 o ol (prialaie Cililae Glany S zledil 4 aaly g
(13 U=: 2005 ¢ adl_n) ). OAY) e i dadaia JS LS

el ge Al gl sl s ) i padl pleniV) sy Jand) 138 a4
: @ﬂ)ﬂ\ &").\.\Yb G\A_\.'N\ -

FH\@J\&Q&)‘@P}N\E&MY\ \JAU}SJJEJs);\AJ.\.\&)L\.\UCuJJ\J\
8)3;\)_;.»?4.\0)433:_:?4‘um&ﬂw&})s}\t)ﬁ;\)ud)\awdb}s\AJ\)S\
Guu.lJl\bﬁf&h\ﬁj&)ﬂ“\ﬁ&c\yeﬂu\‘;\\JSA} _____ ‘);\

AL Jiip 3 3lalls zlaxi¥) -

o) s g 5l 12 oy i g ) ja) o) @lid) gl o) 5 IS (ge S5 3y
A Gyl Jb a0 las U

s i) (alaiel sl -
35 Jadlaay A alal) cildeall (e Leilds 408 pme clilee o) 38 DA (e
ol IS rlai¥) i 8 AT L s adline (<G

el JLSH Jany 0f Ao Laa (4 pomaall 3n 50513 e ol e

\uhu.u\dmuhl\ Slud) uu‘;uu,wm\ d}d\ ol u.&.d\u.uhh}zmq;

295- Q0QD L .adig) . adallig paled puwdl xacoll
Higher Institute of Science & Technology, Ragdalen, Libya



g aebll ($)\asi\ 2018 o\ (5) 2 (2) ¢ alo\@\ polall aln

O S1 8 peaall (3 sudl (ge Lt s ¢ Tagaa b g5 ¢ Tapaa Ly 5 s & Jlad Aadle
(78 u=: 2007 ¢ S5l ), madll pusa gl
+ i al) G‘d\ -

138 Cilaal 5 ¥ g 4l =) Jal e Gime i3 ls o ol e 525

Oe e DAY Gl 138 acy ) o saling 4313 cl gl g Al el 8 SllS aalay) 8 i)
;@,@)Jﬂ\@aﬂ\-
G dadiin gandl Alee IS La 13} dals ¢ Jal jaae o ol e 525

gl lee Gt Jal (e e ) Al el o 3 Adad ) oo il el 2 ling
ekl Glaa

: eﬁ\ﬂ\ G.q.ﬂ\ -
Lealed) g daaniall & gull &M\éﬂ&:\;‘w)w\}aw\ G.QAJ\BALQ EY- )
(45 4=:2007

s Sadl zlea¥) Jal e
cLﬁ)ﬂm_)\_)jj@‘ﬁ%j\)h\J\)ﬁﬁ‘;)@\cuﬁY\J\joiw\Q.A
Gl gaaill aa gl ¢ Al ¥ g il gal) A LalSa g Aol g dandiine il Al aady 43l

H&ﬂu;&uidﬂaﬂi}me}thcuLY\umebﬁ:“y:‘w))j\&uﬁ)wu
el sl sl g aaiall @il

Cun ¢ bl 3008 Slleall (g laa JIST 5 (8 juma zlanil Cle) ja) i

Caeaal) g galall o peaall s (e ol g g e (g dash iy ) zlisg
Anlaal 5 2l 25 1015 ¢ obaBY) il sl (po el Bl yo ins Cam ¢ geial

sy dal e ded 8 JiaEi e Jal je plexi dilee i Uis (e

s CalaaY) maat dda e Y Als )

&%M\QM\@MJUJM\@}MM&_}J\Q&‘fdjl.\:uj

CumY\@&usu)w\@MMb-

@A\J}JJAACLAJ.}Y\Z\_AA{:wujw\bﬂu&uéuigjjﬁ\w
yasz®i G dal e e zleniV) Al 25 G Caagll &35 Sy s aeall Glay o) 5

296- 11G0 L . cwihs) . alallg malel wule)l tacall

Higher Institute of Science & Technology, Ragdalen, Libya



2018 o «(5) 2 (2) ¢ alnlil ol alsn TUYL B Jo 05l Dol Emavl

4 yadl cilaaall yuad ol g sagaall (8 w1y ik gl 5 o) sall e Calaa¥) Glls
Y skl g Al 5 saill
+ Agaal) coUald) A gl Al -
O Lgiiind ) om0 Aaladl A ) Calaal) i gy G rleniV) dlend dsilly
- Gaail) N ¢ A ) iV Calaa ) @l 4 () 5 8 peaal) gedll cillee JDA
Cdla el el 0 2aa) clabid) A gie Julasi dls yall 038 Gpanadi Lo 5
s alda jall Gl DA zlexi¥) dlee (e @ il A ghsal dpuilly- |-
Gl ya el sas e US Lgalans) 7 5iall & gl o685 o) g5 el (g -
il Hall o3 dlacls a iy o Ja s 5 AY) @il pe z LotV dland 0LaBY (5 saall
W s Wlae Ly Gyl Gl 580 ey cilaalallS diacadia S) 5
CdSkiall ells e calaall s e Gled LS ¢ zlani¥) dlee (3523 38
osl o A aal) A el aaas 5 Adliall Lgiad aaad s L saal o gl olli o g 0 -
el Ol

el ALl Al 4SS il S -
| iy JS Aalial) il ghaall 5 bkl Jala (55 5 juiall (g S
- Ala el el O A0l Clabad) A gheedd Al -

(sl il o ar i g Al Ha (g 3-S all bl a g 8y ol (g 5 ymall (e -
a5l a3 ) 480 5 LgiaDlas (o () pmadl) dglend & il Lgtine ) Apalaidy)
¢ Leaed 7 el & gl LY el apaaty a8 (o (5 5 ) e 40l LS ¢ Lg)
J}J.A\GQMY\&%L\J\&M\‘_AQgﬁéﬁ\d}\ﬂ\éﬁﬂ\é&#\)&;ﬁdigﬁj
O gleai¥) dlee LY Ledl ) canl sl Slel paY) aaady ¢ glaill) ) )8 25 U8 L
(78 w=: ¢« e ). S ol oSy
-t el Alae aladY dgail) Als ye ;LA Al )

zleai¥) Alaal Aalaiall ey ydill o I g 3538 F LAl Ags 8 il

el dpanis ¢ Lanad 2 puall il aliil) JSalh dal oy ol 5 dpapdati A 315
) ALY olld 3 8 Lgga) 5 A i gal) o Ly zleni¥) Alla b 4l & il
i) dlee olai) U8 Lgsad el &l il Lggal 58 Sl A lay) JSLaall (e (il

297- Q0Q0 L .adig) . adallig paled puwdl xacoll
Higher Institute of Science & Technology, Ragdalen, Libya



g aebll ($)\asi\ 2018 o\ (5) 2 (2) ¢ alo\@\ polall aln

b Auliall e Tl Laadaii g Uy )l 5 Uil o 68 iy B el a1 @l (e Caagll g
LA gall g adaddl JLd) (5) g
s b i) A e Jiati Als yall 038 IS ZlexiVl Adad 3% 5 aua g : Al ) Al )

L) el y 15 5 a5 iy leaiV) A plend daeys S Cilaal) At aay
Gl 5 Calaa ) @bl ey ol of aa 5 5 Calaall sda 3l e 3 Jsaall ey
O ) 3al g Y s Cpill agan s Calaal) el (g sl aadi g 3l Sl g
ALl DA 5 L zleasV) Caagisal) Cajliaall aan s zrlaniVl dles 3 () g i
Db S all G aall A ghse Jidti Als

el 5 s gy zrlaasVl dlee alad) (8 ae i o) cldalial) S 1)) -
L;)SJ:&X\L_Q)..AAX\(‘;)&:}L&L).\M&_QJA&#&}@Jﬂj\d\j‘:ﬁ&‘}@)@\)\.@;ﬂﬁm
Llee () 5 6 3S el G yuadll G i V5 ¢ Calaal) el (giaad daadiiuall Jilu gl 5
JL@AJLIML\JM}“_\M.A]\ﬁ\ﬂ‘e&d}‘\-}jﬂ.\jﬂ-\-&jy\‘;ﬁLAQJJL»AAMU.\_ICLAJ—IY‘
L\]}JJUA.ALPL!)\&JL!)}@)AA\

QJJMAMLHMJ@MAP}&JJL&AA&\U—AHJCLQJ—IY\M&—I—!&‘J‘
iy (A ) sy alial) Al calid) e cany Loal Alall oda 3 (5 3S
JLN\)L@.JSG4_.\.1‘).\.43\@L\.\]UUJL.AA\u*eugd\cumY\LL;}CumY\é\:\hsL;.c

o) ya) 8 g ym s JSC Al (3o ull A il of Lpudd Gajliaall 4 il Lgie daalill
glexi¥l 3 Aae )l G jliaall g 4l Aaludl oy <l ) slie
-: LoD Adedl) aflia glia e g Caagiuall @iy Jlat¥) A Jiad ; dwalddl dds )
bVl ade )l @l dually -
Jealss J< Lalai s jals a5 iliaglaall 8 & pill J2a5 (o (555l (e
Aleall il Sl Sl (34 53 rlensV) dylec
D Sl i) A el Al -

t_’\j.kau\ OM‘}AMAJA“JLJJ‘ALSJS‘}A\M‘U-“—UM‘JS
Bl u;*-"ﬁj‘c'ﬂua)\-*—’ Sllia Llu;dé\_a\} Cum\ﬂ\wm}ﬁ@\.@\ 28l ¢ iy
(38 U= 2008 ¢ 25a30) . 5_S A jeme ban g 3 sl ) & a5

-;@)}M\,h‘\z\‘;wwgcww@i_

cﬁ‘)deSC.AM\d.uﬂct_uy‘e;AoJL\)‘;\LQA}JLAJ}MM\)J\jﬁ\j\

298- 00aD Ly .awhe) . aiaillg omglel gl xacall
Higher Institute of Science & Technology, Ragdalen, Libya



2018 o «(5) 2 (2) ¢ alnlil ol alsn TUYL B Jo 05l Dol Emavl

Llaa Ll (8 (8 peaal) (3 guadl (8 Jumdl gl g ala i 4 Cplalal) Al
s

La LS 5 & 5yl axe Baby ) IR (e Ll ga g Lilaa Al aad) JLISY) (38a3 -
3y e 4y S G Dl zleaaVl miy Cua Gl e
gy

U il Lgie anyy Gl YY) Lals ) il o) gl AS dadlen -
A Aallae Jull g AdlSall g cadgll 3 a8e § jaee 3y ge ol Jadie e
kel ol 5 oSl ads ) (535 Lay s il pmY) ¥ Lae

L) G5l s Lgingd A AdSeell <l sl e dealdll LA dgal g -
) 5 il

DA e b paall Fsud) 3 Gaall s 520 )l 5 3Ll S je e Jpanll -
e 5 BliiaY) 5 colelaiall 5 ¢Sandl Lia y e J saand) SIS 5 aaall oo
celaliial plud) e S

Dby Aalall s L daad ulaad L 4 peadl) o0l cililliiay (il -
dw\uﬂiJﬁ;GS

o) O (gl (e s dmaa sl Algs S o s Calanl Ba ) dissi e JS oo

&\mﬂ BJJ@} Landia ).a..a\.ﬂ: L“;J Lala Cl_h;s &_\:.o.aj\ Ll 4\.\3) d}&.@}j\ USA:!
Calaa ) o3 (giail A SN bl Hall ada g s 5 i) 5 Lkl

XY &:\SAE‘_A\ Laila e 45\“ il sl 08 aaf wz\.;)}@a;l\ 8 yaa Ja_U‘
- L;:.\LALG_AA‘ OA‘.;‘J‘} L) g calaaly)

336y alasiuly @iy cleladl) 488 8 4Dkl 48 jaall cleodll Juadl aafi -
alasinl Jie (Sae g g pul agiDlalaa alai) (8 aasclid il 5 ) shial) g daal)
&l S ) YT V) el 8 3]

ati sk e @l Apall Apla®yl dpanll dbd Jysai 8 Alledll daaludl) -
Led Alait¥) gl 5 a5 8l

aldy o ddailadl DA e Gieadll pobiivy S ZLOY) (e 8 5S) Bdad -
Al Jy a5 o)) palinal 5

sl 5 Aadaill g ac) Bl gy z oy Jalal) & G peadl (ilSas g g jh mE -
FREN

W e 5 I Cand) A8Ua S Z5Saal) aladiuly @lly g SVl 5 8 peadd) o sl is -
(8-7 s u=t 2009« 5 i)

-t el Alee U8 (4 pead) olaY i) L) Jolal)

299- Q0Qa0D L .adig) . adallig paled puwdl xacoll
Higher Institute of Science & Technology, Ragdalen, Libya



8 psbll ($)\aall 2018 ann (D) 2 (2) ¢ b\l eyl abw

G el Al @l bl aal e s sing (3 23 sall aladia) al L g

al g ol dilad dery L zisalll 13 Gubd o &l aal muagily

daie ) Alode DA (e 4] il Gsfm‘;éaﬁwm @l pdigall A8 51 8 iDLy
-1 Y8 ellh5 82007 A I <@ 2000 A e (D si 8)

L siall 2007 | 2006 | 2005 | 2004 | 2003 | 2002 | 2001 | 2000 ol
PRIvEN |

1.027 1.026 | 1.04 | 1.04 | 1.02 | 1.02 | 1.02 | 1.01 | 1.02 Jslaill A
0 8 0 1 1 9 0

4.03% 3.68 | 584 | 280 | 3.60 | 353 | 4.45 | 457 | 3.74 | il aalldus
% % % % % % % %

37.59% | 35.26 | 46.2 | 36.1 | 42.2 | 37.2 | 43.0 | 343 | 26.2 oY) A
% 5% 0% 1% 9% 6% 3% 6% sl

54.72% | 23.03 | 41.0 | 486 | 61.1 | 59.4 | 67.8 | 67.6 | 68.9 [ I =y liw
% 9% 3% 3% 3% 7% 2% 5% gl

40.23% | 17.18 | 287 | 37.4 | 469 | 453 | 454 | 488 | 518 | ) sl i
% 7% 5% 8% 8% 5% 1% 6% Jsal!

67.42% | 1014 | 836 | 72.2 | 60.7 | 54.6 | 62.0 | 545 | 50.1 A ) A
1% 8% 1% 9% 0% 0% 3% 1% sl

0.71% 116 | 1.23 | 0.34 | 0.14 | 0.40 | 0.86 | 0.81 | 0.72 o) el A
% % % % % % % % Jsa¥l

8.67% | 28.10 | 158 | 1.29 | 359 | 3.43 | 6.81 | 458 | 5.73 ol pls
% 6% % % % % % %

7.02% | 19.83 | 898 | 048 | 3.19 | 353 | 8.14 | 558 | 6.40 e 2lall Jans
% % % % % % % % EESAUNCTEN

A e geadll U Lo Al e 8 Cajladll oY o jlaall el dilail) e Galedl) st
JS pont it A Ja ) Ranall 5 58l ALl el (e e gana ) (1S
Ca_eaall gl 5 Al el gl 5¥) iy ransy Gma (5l Jslae o e
oS (Al &) phiga) damg g A sadl @ yh9e Ao dldie W) DA (e el (o
OO (a5 Al (g Ll J) ga¥) aant (5 10Y) 8eliS] Loy Lgalans
Cigean JS oY) e aaing (g )AT 4als e dam 1l g gl &l liie) (sl
200 ale e o ol yins Al Apay )5 At ) Abuds e Maie V) VA (e 4] 550l L
Sl 5 (1) 8 Jsaall 5 2007 ple 65

300- 0aaD L .cwhey . cudilg malel plledl xacall
Higher Institute of Science & Technology, Ragdalen, Libya




2018 ol (5) 2 (2) ¢ .aln\ll eoladl alsn TUYL B Jo 05l Dol Emavl

- i N 8 yaa

-t Y A ol ALl sl 23 sad (Baday
oA d) e

-t b Le il yall oo aal s

-t Jshal) A

S Tl s IS AL ol ) B2 Gl Jsaall e g3 JMS e
e 1.026 < 1.040 ¢« 1.048 <1.020 « 1.021¢ 1.021 ¢ 1.019 ¢ 1.020 &¥aza
Cipaall o gl 1:2 A5 adsadl) el e LY ua HEi5e e as il

A1l el 1 s ki

ol sl o Ay
1060
1.040 j
1020 g
1000 3

2005

2004 | 2003 | 2002

‘Ids'-‘ﬂ'm‘l.OZG‘l.OdO 1.048 | 1.020 | 1.021 | 1.021 | 1.019 | 1.020

(CLsL alae) ) 408 ) JSE

-t ) ) A

Yod 4 %46 %37 S Lei¥are of Al sagd AL O e Laadl
oAl ) Al sda el Il e %3.7 <%5.8 «%2.8 «%3.6 «%3.5
i yeaall 43y 340 dgledl) daa)

i) L ) Agd

10.0%

mleseeEEm ”

2007 | 2006 | 2005 | 2004 | 2003 | 2002 | 2001 | 2000
Wl syl 37%  5.8% | 2.8% | 3.6% 3.5% | 4.4% | 4.6% | 3.7%

(CLaldl slac) )58 5 JS

- sl alaa) A
%34.35  ¢%26.3 <uilS Lei¥ase o Gut sl sagd ALl cOUdadll A (g
e Ldings sl e ¢ %35.3¢ %46.3 « %36.1¢ % 42.2 « %37.3 « %43.1
B il

301- 0ao uw .adiig) . atialllg mglel pdnll xacall
Higher Institute of Science & Technology, Ragdalen, Libya



8 psbll ($)\aall 2018 ann (D) 2 (2) ¢ b\l eyl abw

(A iaY) dud

2007 | 2006 | 2005 | 2004 | 2003 | 2002 | 2001 | 2000
Wl hliaYl 4aa35.3% |46.3% 36.1% [42.2% 37.3% [43.1%34.3% | 26.3%

(Ol dlae) ) 6 o8 JSi

- sl ) g Al A
Liing Goadl O dus sas dsall oda ety ¢ 9547 s hugidl G s
U gpdl (e dald 5 dadi e ol @Y anay

gl g Al A
100.0%

lellllll 00%
2006 2005

2007 2004 | 2003 | 2002 | 2001 | 2000

B
b

B gl 2 23.0% 41.1% 48.6% 61.1% 59.4%67.9% 67.6%|68.9%

(OBl dlae) ) 7 o8, JS4
- Jsa¥) G G g il A

S Ly 89 o (G peadll Caall (g Al Band (25 9040 s T il (8 il
o bie by g il iy o gl dga sall 5 Jsaa¥) (10 panadiall Jlaidl) Ge Al ol i
i a3 9660 Al s AELY i) (s Ay ¢ Jpal) Gl S a5l (e Ny aal
GOAY) J a5 s gl o) il Bl gl dga 50 Ll Liale 13) dals Ly 555 45 ) s
(AT Usals sal Aae saa )i fajladl ol saa ;15 4l / ol L))

Al Al gaal Cagla A B A G peadl) Ll e Jay la

302- 09D L cwhe) . cuailg malel wlle)l xacall
Higher Institute of Science & Technology, Ragdalen, Libya



2018 ol (5) 2 (2) ¢ .aln\ll eoladl alsn TUYL B Jo 05l Dol Emavl

Jsall (M g A Apuad

60.0%
40.0% 7
20.0% j

. 0%

2007 | 2006 | 2005 | 2004 | 2003 | 2002 | 2001 | 2000
45.5%/48.8%|51.9%

W sl gl dad 1 17.2%28.8%37.5%| 47.0%|45.4%

(CLald dlae) ) 8 o8, JS4

-2 A 8l A ) A
Oty a5l Jlaa) (30 %630 e danil) 38 J85 YT Cangy o jliaall & 53l Cava Lia
Ll e 13 A s Al gl A ) < gl

A ) gl

2000%
100.0% j

I B N B U
2007 | 2006 | 2005 | 2004 | 2003 | 2002 | 2001 | 2000

83.7%|72.2% | 60.8% | 54.6% | 63.0% | 54.5% | 50.1%
(Chaldldlae) ) 9 48, IS

Wl gl s 101.4%

S Bt

- LQ:\LA&\)J}A\ ol ?A‘J

&) ol Jamall 138 31330 239607 525 2000 A (& Jsead) Sl 2lall Jane 3
s A @ o5 2003¢2004¢2005 :*-w A aliasL a5 2002 4 %0.9
Jead 2007 i JN& S (=liRVL T 50, 1123 Jead 4l (5 simsa el 2006
S5 pons s ((GRUAN) 5l g,YL o) pu) el l3gd ol S Uiy ¢ %12 )
Lﬁﬁ\ja,.\;g_)l\ L.SJMMJM‘@U“S’:‘L.SJ‘JJ}‘AY‘Q‘; 25l Lﬁjjmcf‘jd)‘;eb
12005 ole (3 41 (5 sinme ) &

303- 09D uw .dwig) . cudallg maled o)l vaceall
Higher Institute of Science & Technology, Ragdalen, Libya



8 psbll ($)\aall 2018 ann (D) 2 (2) ¢ b\l eyl abw

Jpall o dilal) duuid

1.5%

1.0% =

0.5%

iI=0 -
2007 | 2006 | 2005 | 2004 | 2003 2002 | 2001 | 2000

‘Id}d\"\:“"-‘:‘u'm 1.2% | 1.2% | 0.3% | 0.1% | 0.4% | 0.9% | 0.8% | 0.7%
(Ol dlae ) )10 a8 JSG -

gl Ghala

& %6.8 Sl Jead 2002 ple (2300 &5 9%5.7 523 2000 Aiw (W plala &y
S daail 2005 s A Li¥are ) I il g claladiV] e Al Sl aay Iy
Shsall 138 i Js A e 5 2007 das %281 Y dead @l aay o231 &5 %13
Clada) A ey ) Jlaa) ) Lismie Jard s JSI Giaall Jaall uiy
Lo 13) 948.6 ualy i sy Apnstll o ety Abaill <) gindl VA 1 el o sie

B ol ol (3aiad 3 G padll il

A el

— mm mm [ =m W,
2007 2006 2005 2004 | 2003 | 2002 2001 2000

Bl e 28.1%  15.9%  1.3% | 3.6% | 3.4% | 6.8% | 4.6%  5.7%

(QLS;L,J\ Aae) )11 A 3L

GOl JMA Caly Cun glaiill g sal 3 Gale ASL) Bgia ) wilall A Cana s
8 i e < 98,14 965,58 ¢ %6.40 ) Jeall i) e (30 5V D s
259%0.48 ) 2005 4w (& Juail (alias¥) (& Glay Adul @l g OE ) s
L gale JSi 50l 311 8 Al a2 iy &5 dall saa JBA Clal ) palias) e Jy L
o2 (A b paall paiul 1 am ydize 15 ¢ 9%19.83 () 2007 A A daail

)

304- 009D L cwhe) . cuailg malel wlle)l xacall
Higher Institute of Science & Technology, Ragdalen, Libya



2018 ol (5) 2 (2) ¢ .aln\ll eoladl alsn TUYL B Jo 05l Dol Emavl

Al ggha o dilall Jara

25.00%
20.00%
15.00% g
10.00% j

2007 | 2006 | 2005 | 2004 #2003 | 2002 | 2001 | 2000

Bl g o dlall Jore 19.83% 8.98% 0.48% 3.19% 3.53% 8.14% 5.58% | 6.40%

(Chaldl dlac ) )12 68 JSi
A sgenll G ae
-0 b Lo Ak el ALl @l pdgall 3 el (Bdaty
o gl e
- d}‘dﬂ\ A
il e 2007 ) 2000 Go el Jae S gind) Al JOA Jlail) ds il
sl %1.02¢%0.89¢%1.02 <%0.87 <%0.84 <%0.88 <%1.04 <%0.88 Y
Al patl) dpll (e Ay 8 el (A Lpudamy e Lo 2 4 e (5585 8y (Nl

LIS A ghaia J gl 4l Gl Capeadll o e Ju 4l am pe Hd5e a5 112 A
. Ledlaatn) die A1 glaial) chlal 3l anal

el LAl gl A
1,500
1000 -
0.500 3
0.000
2003 2002
‘lds'-\ﬂ‘m‘ 1.024 ‘0.895 ‘1.029 ‘0.870 0.847 | 0.881 | 1.044 | 0.888
(Clhaldh alae) )13 A8 IS
305- Aa9D uw .dwig) . cudallg maled o)l vaceall

Higher Institute of Science & Technology, Ragdalen, Libya



8 a9hll (&)lasll 2018 awln «(5) 2 (2) ¢ Al el abw
- L..EM‘ J;ua‘)]\ A -

Tous siag 2007 s ) 200035 (50 il Jas Al JNA 52801 pem I s iy
%)M\uwgﬂgnﬂ\A:\.aa‘)l\ua\.sa.\\ujcw\e&)uﬂj%4e‘)m

Qgﬁﬂ\ -\:HAJJ\M

6.0%
40% ¢
2.0% j'
0.0%

2007 | 2006 | 2005 | 2004 = 2003 | 2002 | 2001 | 2000
33% | 4.3% | 3.9% | 2.5%

Bl v i | 2.0%  43% | 48%  4.1%

(Chaldl alae) )14 A8, IS
-1 (sl alaa) A -

Gl g ap@ill Jae Al all O gins B4 ClS Ll LaaDl dill 038 o g LYY IS (e
«%31.6 <%19.0 <%18.8 <%15.5 ‘;ﬁ!\ il Jde 2007 s A 2000 s e
IR (e Bas Al o8 ity gl e 94523 «%47.8 «<%54.3 « %47.9
@l hlia¥) A e Lilay Gopadll o e Jyy 1385 9436 &l 3l L i)

L4

A inY) e
100.0%

N = m o g

2007 | 2006 | 2005 | 2004 | 2003 ' 2002 2001 | 2000

B ol el 4|52 3% 147.8% |54.3%|47.9% | 31.6%  19.0% 18.8%|15.5%

(Clhsldl slae) )15 A8, IS

S gl ) s Al A -

2000 diw @lldy oV g SO YA wball I Gl A el
Ldlay Cus Bas dpwioda pial 9 <9%67.3 <%71.5 «<%70.7 S Jail 2001:2002¢
i) Al o3 (S5 Al gl Aals (e il g (el ¥ amaey LliaY) e (o jeadl)

306- Q090D u «awhe) . aiaillg mglel ol zacoll

Higher Institute of Science & Technology, Ragdalen, Libya



2018 ol (5) 2 (2) ¢ .aln\ll eoladl alsn TUYL B Jo 05l Dol Emavl

2007 ple b ciliay Eum Al jae (e Biial) Ol siad) Guaddl A el 5 IS4
s A O giaally i ) 6 Le 13) Aumdiiie A Ayt 85 %36.4 )

gl g i A

80.0%
600%
40.0% 3
200%
0.0%

2007 | 2006 | 2005 | 2004 | 2003 | 2002 | 2001 | 2000

B gl i pag ol 4awi|36.4%(39.0% 35.3%53.3%|62.9% | 67.3% 71.5% 70.7%

(GHialdl dae] )16 8 Js

- Jsa¥) G g il A -

e P ey Y Gl SO O Jaal) ) pa ) A il
A Ay Jsll Je «9%52.1 %53.3¢ %54.6 Y J=il 200020012002
aaddl el e Al 23 i Cua ¢ L 33V e peadl Cipall g s Al
Jea¥) ik i 255 (1 iy pal o jliicly G g sl iy Jysall dga sl J ) (1
2004 2003 A IM& (sl A jall Jae Aludidl e Aiall ¢l i Luaddl JOA (ST
%46.3 ) Juail gl 5 JSG Aaill 028 Cundli) Cua ¢ 2007¢ 2006 <2005 ¢
Cuzddi) o8 Al o e Jay 138 ) e <9%30.0 <%31.9 <%29.8 «%41.5

5 ol i) A s gala (<G

dpall N g Al A

60.0%
40.0% 5
20.0% 3
0.0%

2007 | 2006 | 2005 | 2004 2003 | 2002 | 2001 | 2000

WVl 2 pag all 40i(30.0% (31.9%29.8% 41.5% 46.3%(52.1% 53.3%|54.6%

(CLBsld alae ) )17 A8 IS

307- Q9D uw .dwig) . cudallg maled o)l vaceall
Higher Institute of Science & Technology, Ragdalen, Libya



8 psbll ($)\aall 2018 ann (D) 2 (2) ¢ b\l eyl abw

e i ) A gyl s

Gl 5wl Jae dudial) & g SIS 2l e g eadal 9 JS A oA A gand) A il )
o ilig 2007 G DR 9%79.9 ) <y Cus 2007 iw S 2000 Liw se
&AJB%MMQFA\LS*QAS%M\ oda =l 9465.0 L,A\P']‘“JSA”

M\b&dl&w

A0 ) A gl A

100.0%

50.0% 3

0.0%
2007 | 2006 | 2005 | 2004 | 2003 | 2002
B < el D 4051 79.9% | 76.5% | 78.4% | 69.7% 63.3% 52.3% | 51.1%49.0%
(CLaldh alae) )18 A8 IS
- Al laa -

=t dsal) o xilall A -

e ol all Ol g e ) 8 A Y e ap@ll) G i JOIA J seal) ) iladl Jana &L
1.2 %15 %l4 %l5 %1.5%1.6 S dail 2007 S 2000 4
Jsad) o dlall (g 5iue S0 e ale S50y a5 Il Je 9%1.6 <%1.2
Al (5 sl (X4 saae (B Sy 31

£ " L4
Jeal Jo wilal) A
2.0%
1.0% 3
0.0%
2006 | 2005 | 2004 | 2003 | 2002
Wsayl o Salidawi| 16% | 1.2% | 1.2% | 1.5% 1.4% | 1.5% 1.5% | 1.6%
(Miall dlae) )19 a5 UK
308- Q09D L cwhe) . cuailg malel wlle)l xacall

Higher Institute of Science & Technology, Ragdalen, Libya



2018 ol (5) 2 (2) ¢ .aln\ll eoladl alsn TUYL B Jo 05l Dol Emavl

_: gl Ghala

¢ 2006 « 2005 « 2004 < 2003 <2002 « 2001 « 2000 A &zl (iala &l
S %118 %11.4 «%10.8 %1.3 «%10.7¢ %11.0 «<%11.7 I Jwad

a3 G Jead ALl 038 5 2007 _paY) alall J3A el 138 @) a2 sl
Sl A el o) e e 58569%21.6

Al el

40.0%

1 20.0% ‘3~
A E EEEEBE

2007 | 2006 | 2005 | 2004 | 2003 | 2002 | 2001 | 2000
I gale | 21,6% | 11.5% | 11.4% | 10.8% 10.3% | 10.7% | 11.0% | 11.7%

(a1 )20 6, J<
LA s e wilall Jane

il Jae 3l JMA laalill g 3aly 3 e ASL) (G gia ) ilad) L Cann
¢ %6.5 ¢ %6.4 S Sl ALl jee (e Y1 i EDEN DAl ) s
i) o 945.9 ) Jeail 2003 A A dpeaill o34 Cuzmidil 23 Mgl e 9%8.6
&) dail 2007 ¢ 2006 ¢ 2005 ¢« 2004 53 a ¥ Gl JOA il o2
ZLoY Jae 33l e du e sy sl e 94152 <%6.7 «%6.5 %609

AL (5 sia 8 50l 3N Jama (358 S
Aaslal Gsia Jo vilall Jaxa

20.0%
15.0%
10.0% j
5.0%
0.0%

2007 | 2006 | 2005 | 2004 | 2003 | 2002 | 2001 | 2000
6.7% 6.5% 6.9% |5.9% [8.6% | 6.2% | 6.4%

Bl s Lo el Jane 15.2%

(sl slae] )21 o8, <

309- 00ao uw .adiig) . atialllg mglel pdnll xacall
Higher Institute of Science & Technology, Ragdalen, Libya



g aebll ($)\asi\ 2018 o\ (5) 2 (2) ¢ alo\@\ polall aln

(2) & Js
2008 okl
1.019 Jshal A
3.0% ) 3 )
39.9% PRI PREFRVE N
27.7% Gl U g Al
19.5% el Gl s ) s
107.5% 453l Al spud) s
0.7% Jsa) e silal) Auns
23.5% ol el
25.3% RS i e bl Jine

Sdald dlac) / Haalll

oozl s Ay gpeall i yeand Ll Jlatll il el Gl sial) il < i
-1 b Lad e ) sl (e A sana

-t Al ples-

_ LY gl

lgdia Lo el a5 9235 A el 2 dead )l Gila Jamae ) -
&l s 2008 dis DA Gapaall Liiia ) Al 2l )00 dai G yeadl)
Tl oS b g ol e gade 260 sai i)yl J8 ALY e
el amy aall ) YD (33 8 i pacaall

4l %25.3 Caly ua 2008 Aiw SIS AL Bgia ) dlall ds ol -
Lo sas %152 sni 4 by (535 gaall J8 5aY) olall 8 A8l dunilly
zleai¥) amy o) oY) s B AEEs BaL ) e e

- Agaludl &l sl

Jiade g La L5180 %60.7 Y dhas S oall 2y J ) o el Jane il
Gy Lo g g gl J Ai AT JDA 941.6 sad sl 138 Jare dad iy 615 ol
(plaall) 5 yaiisall J gna¥) ana 4l (Jassall) Loag Hll (5 siose Cia

310- 009D Ly «dyhg) . agallg mglel ol racaoll
Higher Institute of Science & Technology, Ragdalen, Libya



2018 ol (5) 2 (2) ¢ .aln\ll eoladl alsn TUYL B Jo 05l Dol Emavl

(3) i Jsaa

ol N Gl gl
Ul yulae

* N J gl A
& N @l da A
* v (A RLaaY) A
* N sl G s Al A
N * Jsa¥) I (s A A
* N 4 53l A gpuall A
1 5 & sandl
A e

N * Jsa¥) e ilal) 4o
* ol il
* N AL Gsia o dilall Jane

sl dlac) / Haalll

)

Gt e L 508 00 ) dal (e dll) Cijladdl 55 5 i (A ] zloxi¥) yiiny - -
&@@M\ Jazll 33 92 C«MJY\}:\AJ&M\ L..\A)l}\ﬂ‘ dﬁ\.uz} L@S)\:\A\J CL’J‘}“
oSN A yiadl LY dpaal 5 ana 3yl 35 o jladl ddl e

gladll S sale) dplee A aaliy 8 padl zlaai¥l) of dun i e Gl A8 Do
@l o Cun Lginaa Cofl 08 D il o2y L laiind) cadlad yghaiy b juadll
Lalle 5 Llaa Adliall dga) g0 3 Yad | g0 allhac) 5 3 peaddl JSuel) 8 s s

Al gall plaally o) V) 48 paell Glas sl &g sraall e ad) Gl JOA e s 234

330 AnlSaY £ o) 5 el sed (A peaall M gaiall 5 el By ok e V) L Al
Jul

3aly 31 A 300 Jils gl aal (e (A eaal) 3 gataV) g geal) (o Casll BA (e i 4-
%)\Aﬂ\u)ha.qﬂsd\.d\&.\gﬁﬂ\@@mﬁc&)}@}aﬂ\ﬂ\h}”ﬁ)ﬁ

311- A0gao uw .adiig) . atialllg mglel pdnll xacall
Higher Institute of Science & Technology, Ragdalen, Libya



g aebll ($)\asi\ 2018 o\ (5) 2 (2) ¢ alo\@\ polall aln

&JJLAAMA.'\s:uiﬁjﬁﬁyagﬁﬁ,\g\QJLAJ\ML‘;}AA\GAJMB)S&;}.AM\ 5-

Slo 2ol lae @ila gl jaliae 8 g sl g LN (Baias e 3 paall zladil] acluy 6-
e Baiad 4 GSab e ga g J)saY) sagd cHlaladiull g cada gl 3 S ja ji Aal)
Falaall o el Las, raiall Co poaall A sl 55080 8055 ) 53505 el B 5
Aac adyg osill sla®¥) aco b acluy Il s & )laiiuy) cle g il Jysa
il

OLSU ZLoY) 80l ) Caagy ot AlalKia 4 peae dilae (A padll zlaxi¥l o) 7-
Cun zlaai¥ dlae il LY 5iS) adlie iy IS0 5 zlexi¥) e ) ) b jeadl)
J (S Lgiiad (K ol Calaal Gind o 5S0 dlady e 5508 53 aall SIS
el Alee alas)

DA e o sl S ) gl 5 ASall (5 sinn (o @bl S pdlisy (8 peadl) ZleiV)-8-
By shaiall Ay g ySIV) cilanald)

(<l 5 el YAASH (283 5 (ZLYI) Gilall 30 ) 8 adloy 8 padl) zloxiVIl- O-
o<l 8l 5 Ao o Bagan A0 jaa (3l & J 53l 6 aalay L padll zleai¥)-]0-
Glaa gil)

A sale) b dendiaal) 4l i) aalS Cuuliall zadl Gaslad alasiul -]-
m‘m‘!&f@‘x@\e\mlﬁuu\& ¢ Sl cagll 8 e jladll
4.\;.1)]\ \.@J dmtﬁﬂ‘ dS...JLa ‘;M\ JL@AJ\ u\h‘j u.u).i aJLG\j &L\A}‘}“ ‘)\‘)s.w\

d\; L}u@a@wd&g&ém@\uﬁw‘;ﬁ\w\uhﬁbmh&\
Jﬁﬂ\é\\.@.\.\u‘_g‘;ﬂ\«ﬂﬁ}\w\u\h}\

'SJLG‘\ #@ih\)d@hwu;&wgﬁﬂ\ UM\@MBA;} ;L».u} 2-
s gl (e 45 ¢ B peaall Slead) S sk ol SN me il ale (S5 A,
2 i ¥ dalle 5 dlae dpaliai) Ly Jh b ddlidl o o588 Y ) elli ol ddpmaal)
3sanall e Y5 6 #YL Y]

O Aald alledl daialy 5 oalh b licly 8 pad) mell Gllee s 4a gl -3-
£l a e lgtle Jseandl a8 siall wiliall W ) Lol Al cailS e il g A83kand) il 3l
o o L padl Lallee Jadis JalS gsiue Lo b OIS ol s geall Cililee
Gsinn Ao sl Al aBY) SO 00 gy alle 8 gaill 5 dpdliill L3l 508 B3l ) (5 siene
3 yeaal)l AUKY 5 ala e aally ddmcall Glangll e (B pead) leall (S Ay
) [JAML"EM‘)A%”

Liflas g Apudlitll 5 38 joaall g liasV) Jhaet) Aals doadl jiud slal gadl 3400 32Y)
A el

312- 009D L .awhe) . ayailg palel ol xacall
Higher Institute of Science & Technology, Ragdalen, Libya



2018 o «(5) 2 (2) ¢ alnlil ol alsn TUYL B Jo 05l Dol Emavl

o) s al s Ll 1 sglal 38 ol ol immy llin o L) sl DA (e (35 -4-
Gl e 585 o glexi¥) )8 Ay Linall lgal) aa gl 13 ¢ T (ol el
s Gl ias o G sl e S 5 G ST 0S8 ¢ Lula) T i )

LoxiDU dad giall S Jilas i @l g Ll | i i

) _—all

Al gl e dlae Al 2 Y B plediVl ; Jilegs e e ec o
2002 aaians ¢ s )V 5 S alaall G aaall ¢ (aly ) dalall 5 5laY) dlae

A o ) Andliall A S (8 paal) 3 gaii¥) g zadll 1 2 gena palaall e (g yme 2@
2008 (el (e dmala — 5 il A priiale Al (4 )l

(sle Agtalai g 4yl Al )2 (A peaall eall 1 usllad) 23l de 2 sana BUa 3 e
(2005 ¢ A all dagill a8l ) ] Ja (o yall 5 A paadll o) Sl

‘;‘)&Mj‘ Jazll e LQ‘)SU} Acallad) gy ghaill ¢ Ul L;;LL..LL.M dgana 4 4@
:*:\EcJﬁu;uuu)c)@A&mbﬁ)@\&n%\yééﬂ\ww\)ﬁub
2003 ¢ 5_alll ¢ uad (e daala — 3 ladll

¢ QL Gl sk ) Al (8 saall 5 A0 eaall Cldaall s gl s ¢ alll) ) kil 5@
(1998 ¢ Sl &pasl) A all

A 5l sl ZLexiVl A gusge 1 3RS 3y el die dana ¢ dlea Jlall e G G o
(2003 ¢ oo ¢ 3l ) JLsall asdaall Jlaall Ol b Gdaall 5 iy el s

J\.ﬂ\ ¢ rg)d.'&u:}“ ) 1 L« gﬂ}.\.\l\ 2\..45.;4';} GLAA.'\\ ¢ s Jl ae éJUa 7 e
(1999 ¢ dundal
u)m;j\jdu\ﬂ;d\—‘flm\JM\—L"JMY\bM\—gM\&Ay\M\8 °
. 2000 s_al)

— ey ) G jbadl s 2 gl 8 desie ; old deal Baale ¢ ol el ae Jieles) Qoo
(2004 — <<l

b 8 @ gull A sale Y ¢ dpalaadl a1 ¢ Al ol ZlE s deaf MK 10 e
daala ¢ fiale Al ) 4y ead) Ju) Gou e @lld Sy o paall maall cilala)
2005 — Alaall — 5 jlaill 4K — ey

¢ (Al LI 5 4 padll deliall ) @ gl Clala®il s e piallae 2 8 [l e
L2000 -l 5 dcball ladl Jla ¢ 3,8l ]

Osmsadll 5 Calill alaall J53) 222 ¢ ApalaBY) 3,51 ¢ g adll oY il (2@
58l 2005

- 2006 &Sy sl g ) 20al ¢ 4 puSuy) ol ¢ AplaiiY) 5,500 13 e

05T (g dall 5wl 23ad) ¢y eaall Grnlaall Lmen ¢ Cauladll Al (4 e
2007

2005 se daad) Glalill (2 G jladl) plovil ¢ o (old 5 oslae 150

313- Q90D L .adig) . adallig paled puwdl xacoll
Higher Institute of Science & Technology, Ragdalen, Libya



g aebll ($)\asi\ 2018 o\ (5) 2 (2) ¢ alo\@\ polall aln

gl delaia¥ly dpladyl JEYI o sl ) Gliae) Ghbll ae 2as [6 e
— 3kl 4K 3 alEll dxala ¢ rieale Aley A paddl ELal u:ml:d\ IS
.2005

) paall 5 @il sall 5 ) ghaill g Ll ) 8 peaddl zlexi¥) sl deal dgean 17
J\Ac'&ﬁ\.ﬂ\)1L_;w}iﬁﬁ}wbGL«AJY\Q)\.;S&DB)E@(JGR}\}
(2007 ¢ sl s il il

Sl QluaiSY Jalial) G.g_'\.d\ ‘f_)..a.‘d\ GLQJJ\J\ : Lﬁ‘):\aaéj\ daal (e 18 @
38Nanl) .S UL e (b Aol 5 G Al 5 ) ) il
cﬁ\ﬂé&ﬂ\)ﬁ})bsz\ﬂjﬁ.'\&}[\)lksuﬂ\ﬁuﬁa@w\&\)jpéﬂﬁ;ﬁ}
. (2007

Cojladll o Buhill ae (8 paal) LoVl (5 5o 1 2w peall de 2aal 558 19 @
2006 ¢ 5_alel) daala ¢ yrivale Adla je AnaSluY!
c@)wﬂ\uwdw\)ﬁm;\_ﬁw\é\)}y‘d}_uuu’is\bJ_&.a 20 @
8-7 U= U= « 2009/03/30¢ kil sk

314- 0090 L .awhg) . audillg malel gl xacaoll

Higher Institute of Science & Technology, Ragdalen, Libya



alaliill pglell al=an

3.3.!.3_7‘.%’ Sl 3,9.&.2.“ &1 guduaset

Research Papers in Foreign Languages






Emad Ammar and Najat Khoja 2018 am\n «(5) 2 «(2) ¢ il eolall dsw

World Bank., & International Finance Corporation. (2013). Doing
business 2014: Understanding regulations for small and
medium-size enterprises.

World Bank. 2014. Doing Business 2015: Going Beyond Efficiency.
Washington, DC: World Bank Group. DOI: 10.1596/978-1-
4648-0351-2. License: Creative Commons Attribution CC BY
3.0 IGO. Accessed 03/20/2015 at
http://www.doingbusiness.org/data/exploreeconomies/~/media/g
iawb/doing%?20business/documents/profiles/country/LBY .pdf

58-0nao L awihg) . awall g palel gl 1acall
Higher Institute of Science & Technology, Ragdalen, Libya



2018 umwn (5) 2 (2) ¢ oo\l polall alxe An Examination of Libya’s Business

International Monetary Fund. (2012). Libya beyond the Revolution:
Challenges and Opportunities. Washington, D.C: International
Monetary Fund.

International Monetary Fund Annual Report 2013. Washington, D.C:
International Monetary Fund.

International Monetary Fund. (2013). Libya: 2013 article 1V
consultation. Washington, D.C: International Monetary Fund.
Retrieved from
https://books.google.com.jm/books?id=4pW2mgR6wy4C&pg
=PP2&dg=Libya:+2013+article+IV+consultation.+Washingto
n,+D.C:+International+Monetary+Fund&hl=en&sa=X&ei=kL
8hVYzrDIHHsQSq94GoDw&ved=0CCUQBAEWAA#vV=0Nep
age&q=Libya%3A%202013%20article%201V%20consultatio
n.%20Washington%2C%20D.C%3A%20International%20Mo
netary%20Fund&f=false

Javorcik, B. (2004). —Does Foreign Direct Investment Increase the
Productivity of Domestic Firms? In Search of Spillovers
through Backward Linkagesl. American Economic Review,
94(3), 605-627.

KPMG (2013). Monitoring African Sovereign Risk: Libya Snapshot.
Quarter 3. Retrieved from
https://www.kpmg.com/Africa/en/KPMG-in-
Africa/Documents/2013%20Q4%20snapshots/KPMG _Libya%
202013Q4.pdf

OECD/AfDB/UNDP (2014), African Economic Outlook 2014: Global
Value Chains and Africa’s Industrialisation, OECD Publishing,
Paris.

DOIL: http://dx.doi.org/10.1787/ae0-2014-en

Porter, M. E. (2007). National economic strategy: Libya’s moment for
action. Monitor Group.

Smith-Windsor, B. A., Munlo, I. G., & NATO Defence College.
(2013). AU-NATO collaboration: Implications and prospects.

Smits, Rosan, Janssen, Floor and Briscoe, Ivan. 2013. Revolution and
its Discontents: State, Factions and Violence in the New
Libya. The Hague: Conflict Research Unit-Clingendael
Institute. Retrieved from
http://www.clingendael.nl/sites/default/files/Libya%?20-
%?20Revolution%20and%?20its%20discontents.pdf

57- Qo ww cayie) .ausall g mglel pdwl xacall
Higher Institute of Science & Technology, Ragdalen, Libya



Emad Ammar and Najat Khoja 2018 am\n «(5) 2 «(2) ¢ il eolall dsw

The country’s reform agenda must be one that gives attention to
creating an enabling environment for foreign investment through tax
incentives, skilled and educated labour market, infrastructure
development and the implementation of mechanisms to encourage
business creation and entrepreneurship.

References

AfDB (2011). Libya: Post-War Challenges. Retrieved
http://www.afdb.org/fileadmin/uploads/afdb/Documents/Publi
cations/Brocure%20Anglais%20Lybie_North%20Africa%20Q
uaterly%20Analytical.pdf

AMB Country Risk Report on Libya (2014). Retrieved from
http://www3.ambest.com/ratings/cr/reports/Libya.pdf

Beblawi, H., & Luciani, G. (1987). The Rentier state. London: Croom
Helm.

Davidson, J. (2003). Managing Risk in Organizations: A Guide for
Managers. John Wiley and Sons, Inc., San Francisco.

Diederik Vandewalle. Libya:Post-War Challenges - African
Development Bank Economic Brief (September 2011)
http://www.afdb.org/fileadmin/uploads/afdb/Documents/Publi
cations/Brocure%20Anglais%20Lybie_North%20Africa%20Q
uaterly%?20Analytical.pdf

Doing Business 2015: Going Beyond Efficiency — Libya

Haidar, J. I. (2012). The impact of business regulatory reforms on
economic growth. Paris: Centre d'économie de la Sorbonne.
Retrieved from
http://www.parisschoolofeconomics.eu/docs/haidar-jamal-
ibrahim/jjie.pdf

Henry, C. M., & Jang, J.-H. (2013). The Arab Spring: Will it lead to
democratic transitions?. Retrieved from
https://books.google.com.jm/books?id=he7TRAQAAQBAJ&pg
=PA199&dg=national+economic+strategy+-
+libya&hl=en&sa=X&ei=PKcfVvdS_1ZPAgwsSI-
IDABW&Vved=0CCMQ6AEWAQ#v=0nepage&qg=national%20
economic%?20strategy%20-%20libya&f=false

International Monetary Fund (2011). IMF Executive Board Concludes
2010 Article IV Consultation with the Socialist People’s
Libyan Arab Jamahiriya. Retrieved at
https://www.imf.org/external/np/sec/pn/2011/pn1123.htm

56- 00aD L awihg) . awall g palel gl 1acall
Higher Institute of Science & Technology, Ragdalen, Libya



2018 umwn (5) 2 (2) ¢ oo\l polall alxe An Examination of Libya’s Business

Whilst Libya will undoubtedly experience growth given its highly
placed exports of hydrocarbons, experience has shown that oil price
volatility can be problematic particularly where fiscal revenue streams
are negatively affected. Therefore, it is imperative that the government
continues its efforts toward diversification and modernization across
sectors. But such diversification especially where attention is given to
the non-hydrocarbon sectors can only be attained in an environment
where political conflicts are under control; regulations in place to
firmly address corruption and the bureaucratic procedures that often
shrouds the formal sector is simplified. “Efforts at sustained economic
reform throughout the world have shown that moving toward markets,
under conditions where there is no real history of them, requires
careful and greater regulation by the state” (AfDB, 2011,p.4).
Conclusion and Way Forward

Although Libya offers great opportunities for doing business, the
political instability that continues to loom creates a great risk for
potential investors and for businesses that are already operating in the
country. As such these businesses must acknowledge the environment
within which they operate and provide the necessary support that will
help shape the new political landscape if they are to grow. Already the
government of Libya is challenged in its push for diversification and
modernization of non-hydrocarbon sectors. The Libyan system of
governance is riddled with structural inefficiencies due in part to the
absence of necessary checks and balances with respect to the
country’s finances, which could have a bearing on the government’s
current attempts at reform. In addition, the institutional and legal
frameworks prior to 2013 were deemed to have been non transparent
and the business climate volatile.

As the country presses ahead, major consideration must be the
rebuilding of trust among the Libyan populace. In addition, greater
emphasis must be placed on transparency, accountability and
performance if broader measures are to be taken seriously. The Libyan
government, therefore, in considering external assistance to aid its
reform programme whether economic, social or political, has to be
mindful of the country’s past and the likely scepticism of outside
presence which could be deemed as international interference.
Inclusion of the Libyan diaspora as conduit for new investment and
for a source of skilled and educated labour force is encouraged.
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Starting a Business (144)

Resolving Insolvency (189) Dealing with Construction Permits (189)

Enforcing Contracts (126) Getting Electricity (65)

Trading Across Borders (139) Registering Property (189)

Paying Taxes (157) Getting Credit (185)

Protecting Minority Investors (188)

Figure 1: Extracted from Doing Business 2015: Going Beyond Efficiency — Libya

In assessing the report with respect to improvements in Libya’s
ranking from one year to the next, the report shows that in most
instances Libya either not improved or the ranking worsened when
compared to the previous year of 2014. Areas showing no substantial
improvement include: registering property, getting credit, protecting
minority investors, enforcing contracts and resolving insolvency.
Critical to note is that no change in the rankings should not be
interpreted as Libya not implementing improvements as this could be
the case but the changes were not sufficient when compared to those
made by other countries to cause a change in the indicators.
The IMF, in a 2013 report, called on the Libyan government to effect
measures to “improve the business climate, improve the quality of
education, rebuild infrastructure, put in place an efficient social safety
net, develop the financial market, improve the management of oil
revenues, and reduce Libya's dependency on oil by encouraging
private sector development” (KPMG, 2013 ). Research shows that
economies like Libya that is embroiled in conflict invariably find it
difficult to implement structural improvements in the regulatory
environment particularly as businesses are confronted with increasing
difficulties. “Civil strife, a substantial weakening in the state’s ability
to enforce the law and other characteristics of conflict-affected states
often bring about a substantial worsening of the conditions in which
the private sector operates” (World Bank & International Finance
Corporation, 2014, p.5).
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The obligation of any government to its people is the provision of
basic social services such as social protection, health, education as
well economic infrastructure on which the country can be developed.
Governments are increasingly recognizing that they must move away
from being just providers of goods and services to creating a stable
and predictable environment for investment. In this sense, they are
realizing their roles as facilitators and enablers, even partners in the
active participation of the private sector in the economy. To this
extent, countries around the world are assessed on the degree to which
they foster private sector growth and are opened to foreign investment
and new business development.

The ease of starting a business is an assessment that is performed on
economies globally by the World Bank. This assessment is carried out
on a Yyearly basis and reported in its Doing Business Report
publication. The 2014 report, was the first to report measures
pertaining to business regulations in Libya, Myanmar and South
Sudan; countries, whose economies, according to the report, “emerged
from conflict or are starting to open up to the global economy after
years of isolation” (World Bank & International Finance Corporation,
2014, p.5).

The Doing Business Report for 2015 showed Libya as ranking 144 out
of 189 economies. The report highlights key areas such starting a
business; dealing with construction permits; getting electricity;
registering property; getting credit; protecting investors; paying taxes;
trading across borders; enforcing contracts; and resolving insolvency.
By identifying structural weaknesses and inefficient business
facilitation practices countries have the opportunity of improving their
ranking by addressing areas of impediment to business start-up,
investment and economic activities.

The report outlines Libya’s ranking in each of the 10 indicators for
doing business, summarized below in Figure 1.
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declines. Of significance, was the increase growth from public sector
activities and from wholesaling and retail trade. The construction
sector suffered major declines due to the suspension of contracts and
the withdrawal of foreign investors during the 2013, who had not yet
returned.

The economy showed remarkable signs of recovery in 2012 and in
2013 with the fiscal balance recording large surpluses. Earnings from
exports were significantly higher than some years leading up to 2011.
Real GDP reached a whopping 104.5% in 2012 tapering off to 20.2%
in 2013 (see Table 2). Inflation, which had climbed to double digit in
2011 on account of government’s increase spending in public
administration and social services was restored to pre 2011 rate of 2%.
Also, the accumulation of sizable external reserves resumed in the
post 2011 period.

foreign companies were investing in the hydrocarbon industry as well
as other industries such as construction and transport. Activities in the
private sector increased on account of government workers being
allowed to establish businesses; some partnering with foreign
companies in joint ventures. However, new laws, introduced in 2013
to govern businesses were more restrictive than encouraging. For
example, the Companies Law had serious implications for joint
venture partnerships as the permitted shareholdings to foreign
companies could no longer exceed 49%. As a consequence, foreign
investors would no longer provide financial support for many Libyan
start-up ventures. This is particularly troubling given the country’s
“high-risk environment” (AfDB et al., 2014).

Other reform measures created undue burden on the business sector.
For example, the government imposed a new minimum capital
requirement of LYD 1 million; a significant outlay for most
companies, in particular for small and medium sized enterprises
(AfDB et al., 2014). This action went against the gain of business
facilitation and private sector engagement. The private sector was
impeded further with labor law restrictions and regulations in 2013
which made it difficult for them to have access to qualified and skilled
labour. Instead, they were compelled to hire within a quota system
where restrictions were also imposed on the hiring of expatriates.
Doing Business in Libya
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advance structural reforms to support private sector development”
(IMF, 2011). Smits et al. (2013) assert that “although interest in the
private sector is increasing, it is too early to state that a ‘new business
elite’ is emerging in Libya. The increase in private entrepreneurship is
largely confined to small-scale business” (p.36).

An estimated 1.2-1.6 million people in Libya, most of who are
considered unskilled, poor and marginalized, are informally engaged
in trading activities in the agriculture, construction and retail sectors.
Although no official statistics are available, it is presumed that the
informal sector accounts for up to 60% of the total employment in
Libya. This estimate is plausible given that the hydrocarbon sector is
capital intensive and therefore can make only a very limited
contribution to employment growth and that the contribution to GDP
by the non-hydrocarbon sector is an average 30%. According to AfDB
et al. (2014), “the poverty implications of high unemployment in the
formal sector of the economy have thus far been mitigated by the
government’s generous yet untargeted social subsidy programme”
(p.13). The level of unemployment was also a concern for external
observers like the IMF. In Article IV (2011), the IMF indicated that
its directors saw as the main challenges for Libya, “the need to
provide employment opportunities for its young and growing labour
force, and steadfast implementation of reforms to diversify the
economy and reduce the high dependence on oil revenues” (IMF,
2011, p.3).

Reforms in recent years

Of immediate concern to the government of Libya in the aftermath of
the uprising was the unfreezing of assets by the international
community to carry out critical reform programmes. Having suffered a
$15 billion loss, oil rich Libya needed no aid but assistance with its
recovery efforts. As such the Libyan authorities sought assistance
from the international financial institutions in “policy consultations
and technical assistance, aimed at maintaining macroeconomic
stability and developing an institutional infrastructure to promote
economic diversification and employment growth” (IMF, 2012, p.1).

According to information outlined in Table 1, the mining (extraction),
manufacturing, construction, finance and public sectors are major
contributors to the GDP growth. In 2012, the contribution to GDP
from mining, manufacturing and construction showed marginal
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While there are those who felt that there was a lack of political will
and commitment to the process, others were of the view that
institutional flaws were at the centre of the failure (AfDB, 2011).
Further reforms were pursued by the Libyan government with the
years between 2003 and 2010. These reform efforts showed marked
progress in their implementation.

Information gleaned from a report on Libya’s National Economic
Strategy (Porter, 2007), indicated that businesses, whilst benefiting
from low labour cost and modest formal tariffs, were faced with high
taxes and disincentives to foreign completion, dominance in state
owned enterprises, which limited private sector competition,
corruption and favouritism by government” The Porter (2007)
identified as priority in the areas of human capital, education, and
unemployment but the pace of related reforms was very slow.

Some of the main areas targeted for reforms by the Libyan
government were: agriculture, construction and finance although the
reform agenda appeared to have been more centred on the financial
sector than any of the other sectors. According to IMF (2012),
“financial-sector intermediation is necessary to foster private-sector
development. Well-functioning banking and financial sectors that
provides broader access to finance for small and medium-sized
enterprises” (p.17).

The government in early 2010 overhauled its legal framework in an
effort to spur private sector led growth. Arising from that process, “22
new laws were passed to make fundamental changes to a range of
activities including commerce, customs, income tax, the stock market,
labour, communication, and land registry (IMF, 2012). However,
according to the Competitiveness and the Business Environment
Rankings, the reforms did not improve business conditions.

Other reform measures, pursued by the Libyan government under the
watchful gaze of international institutions like the IMF and World
Bank, included: the upgrading of some of its industries, infrastructure;
investment legislation allowing foreign investors to access up to 50%
debt from local banks; partial privatization of some state owned
enterprises; abolition of taxes and import duties on agricultural
products, and; privatization of several financial institutions as part of
liberalization of the sector. All these measures were pursued prior to
the political unrest. The IMF in 2011 commended the reform efforts
of the Libyan government and encouraged the authorities “to further

50- cnao L awihg) . awall g palel gl 1acall
Higher Institute of Science & Technology, Ragdalen, Libya



2018 umwn (5) 2 (2) ¢ oo\l polall alxe An Examination of Libya’s Business

national security, high unemployment, frequent labour strikes, civil
protests, mismanagement of oil revenues, capital flight, increased
worker demands for better wages and working conditions, inter alia.
According to AMB (2014), “Libya’s financial system remains heavily
under state influence and foreign investment is subject to numerous
restrictions” (p.3). It would take some time before investors’
confidence is restored.

Although the hydrocarbon sector is the main stay of Libya’s economy
and is certainly more susceptible to upheavals, the non-hydrocarbon
sectors suffered significant blows during the political turmoil of recent
years and as such experienced an estimated 50% contraction in
economic activities. The contraction was due primarily to the damages
caused to existing infrastructure and to low production. The unrest
also caused disruptions in the financial sector where access to money
was limited. As a consequence, total real GDP in 2011 was 60 percent
lower than in 2010. (It was not until early 2012 before normalcy
returned to the financial sector when the UN sanctions on Central
Bank of Libya’s foreign assets were removed (IMF, 2013).

Not to be overlooked is the impact that the uprising had, not only on
Libya but around the world, particularly with trading partners.
According to the IMF (2012) there was a temporary shortfall in the
international oil market when oil exports from Libya were contracted
by some 70%. Additionally, approximately 1.5 million migrant
workers were affected; the impact of which was the abrupt exodus of
expatriate workers. As a result, the pool of unemployed persons grew
larger and remittances were reduced.

In 2013, protest actions by workers and by rebels groups at major
oilfields resulted in increasing disruptions in oil production. The
economy was once again in major decline as oil exports and the
revenue thereof plummeted. “The oil blockades cost the Libyan
economy over USD 10 billion in 2013, threatening the government’s
fiscal stability and, hence, its ability to concentrate efforts on
economic recovery and political transition” (AfDB Libya 2014, p.3).
The continued political uncertainty is beleaguering for the country and
its citizens.

Impact of Reform Programmes on Businesses

Reforms in older years

Libya’s’ attempts at reform in the late 1980s and 1990s were
unsuccessful leaving economists uncertain as to the possible cause.
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Introduction

Libya is an upper middle income country with a population of over 6
million people. The country is known as an oil producing country with
one of the largest oil reserves in the world and with one of the highest
dependencies on the hydrocarbon (oil and gas) sector. According to
the statistics cited in the UNCT Strategic Framework 2013-2014, the
hydrocarbon sector contributes about 97% of export earnings, 75% of
GDP and 90% of government revenue (p.16). This level of
dependence on the oil and gas export for government revenue
exceeding 90% categorizes the country as having a rentier economy
(Beblawi, 1987). The rentier economy is perceived as an obstacle to
the government thrust for democracy and capitalism. As such, it is
even more vital for the business sector to not be observers but to
support the government’s efforts.

In 2012-13, the country experienced an extremely sharp contraction of
62% in economic activity as political unrest disrupted all forms of
business activities. The hydrocarbon sector was negatively impacted
by the turmoil which led to an over 70% reduction in oil and gas
production. This fall off in production had a debilitating effect on the
economy evidenced by the significant decline in real GDP, foreign
exchange earnings and fiscal revenues. The contribution to GDP by
the hydrocarbon sector in 2008 was 69.7 but by 2012 it had fallen to
65.6% (AfDB et al., 2014).

According to KPMG (2013), “before 2010, Libya produced around
1.55 to 1.6 million bpd of crude oil, had a refining capacity of 380,000
bpd, and crude oil exports of around 1.3 million bpd”(p.2). It is this
heavy reliance on oil and gas that led to significant economic declines
in a period when there was low or no production.

The hydrocarbon sector quickly recovered in 2012, with crude oil
production increasing by approximately 200% (KPMG, 2013).
Arising from this increase in oil production, the country experienced
strong growth in the region of 110.9% but contraction of 9.4% and
7.8% in 2013 and 2014 followed.

Political pundits maintain that although growth is expected near-term,
a stable recovery is currently unlikely as further political and security
unrest threatens. Today, these concerns continue to inhibit oil
production, investment and capital spending. The government, in
addition to having high fiscal deficit, is faced with issues relating to
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Abstract

Libya is an oil rich country that has for decades performed well economically. The
country is self-sufficient with most of its economic activities centred on the
hydrocarbon sector which accounts for the bulk of export earnings, approximately
97% and with contribution to GDP of almost 70%.The country has been in recent
years, continues to struggle with political unrest as well as civil disobedience. To
assess the impact of political tension and the government’s push for reforms, the
qualitative research method was used to inform this paper. In essence, the paper
aims to examine the business climate of Libya in the context of the Doing Business
Report for 2015; the impact of existing reform measures on the success of the
businesses including the framework in place for business facilitation and private
sector involvement. Recommendations on the way forward for Libya are proffered in
the concluding section of the paper].
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recorded data showed that classroom interaction relies on the
relationship among students andtheir communication in the classroom.
Teachers should foster the rapport with the students to control the
discourse topics and activities which, in turn, will maximize the use of
the second language in the classroom.

In the classroom setting the amount and types of interaction can be
altered through different means: different tasks may give rise to
different patterns of interaction. Information gap activities are
commonly used to elicit student interactions. Information-gap activity
involves the transfer of given information from one person to another,
or one place to another, or one form to another. In the process of
fulfilling such kind of tasks, the learners have to use language for real
communication. However, it can hardly be said to be true that
language development problems will be solved by the mere increase
of the amount of interaction.

The qualitative differences between interactions should also be taken
into consideration. It should be reiterated that interaction is not the
more the better for individual learners. It is not sure that all learners
learn best through active participation. All they do need universally is
an environment in which they can settle down to productive work in
their various subtly different ways. The type and quantity of
interactions in classroom vary form one class to another. The oral
class possesses more interactions and attaches great importance to real
use of language while the grammar class may involve fewer
interactions and the chances of using language for real communication
are reduced.

3.1. Recommendations

1- Teachers must encourage students-student interaction and teacher-
student interactions by using suitable classroom activities.

2- Students ought to participate much in the classroom and interact
much with each other and with their teacher.

3- School administrations should evaluate classroom interactions from
time to time and stimulate teachers and students into interacting more
and more.
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23- Interactional feedback increases students’ awareness of SLA.

For this statement, six teachers (40%) chose strongly agree, five
teachers (33%) chose agree, four teachers (27%) chose uncertain. This
means that most of the teachersthink that the interactional feedback
increases students' awareness of SLA.

24- Students feel overwhelmed with linguistic knowledge when they
interact in L2 classroom.

For this statement, four teachers (27%) chose strongly agree, six
teachers (39%) chose agree, four teachers (27%) chose uncertain, just
one teacher (7%) chose disagree. This means that most of the teachers
think that their students feel overwhelmed with linguistic knowledge
when they interact in second language classroom.

25- Who interacts more inside the classroom?

For this statement, 4 teachers (27%) chose ' boys ', and eleven
teachers (73%) chose ' girls ".This means that most of the teachers
think that girlsinteract inside the classroom more than boys do.

V. Conclusion

Interaction is the exchange of information, ideas, and opinions
between and among learners and their instructor. Interaction can be
written in a threaded discussion or verbal in audio and/or video
conferencing. Whatever the format is, interaction is of a mutual,
continuous, and reciprocal nature. The reciprocity between learner-
instructor, learner-learner, and learner-to-content is a widely accepted
concept of interaction.

Successful classroom interaction is also characterized by rich
opportunities for output which plays a vital part in second language
learning, and providing opportunities for learners to use the language
to express their own personal meanings. Thus, different patterns of
interaction like pair/group work will extend opportunities for output
and result in negotiation of meaning which, accordingly, enhance
second language learning. In small group work, acquisition — rich
course is more likely to ensure.

Teacher's personality can play an important role in learning in terms
of motivating learners and helping the language progress. The
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think that classroom interaction is more useful to learning than to
teaching.

18- You assign interaction among students outside the classroom.

For this statement, three teachers (20%) chose strongly agree, two
teachers (13%) chose agree, five teachers (34%) chose uncertain, three
teachers (20%) chose disagree, and two teachers (13%) chose strongly
disagree. This means that few teachers prefer to assign interaction
among students outside the classroom.

19- You assign interaction between you and your students outside the
classroom.

For this statement, two teachers (13%) chose strongly agree, seven
teachers (47%) chose agree, four teachers(27%) chose uncertain, and
two teachers (13%) chose strongly disagree. This means that about
half of the teachers prefer to assign interaction between them and their
students outside the classroom.

20- Your students interact among themselves in the classroom well.

For this statement, two teachers (13%) chose strongly agree, seven
teachers (47%) chose agree, three teachers (20%) chose uncertain, two
teachers (13%) chose disagree, and just one teacher (7%) chose
strongly disagree. This means that the students of about half of the
teachers interact among themselves in the classroom well.

21- Your students interact with you in the classroom well.

For this statement, two teachers (13%) chose strongly agree, eleven
teachers (73%) chose agree, one teacher (7%) chose uncertain, one
teacher (7%) chose disagree. This means that the students interact
with their teachers in the classroom well.

22- Second language acquisition (SLA) depends greatly on classroom
interaction in L2.

For this statement, five teachers (33%) chose strongly agree, six
teachers (41%) chose agree, two teachers (13%) chose uncertain, two
teachers (13%) chose disagree. This means that most of the teachers
think that second language acquisition (SLA) depends greatly on the
classroom interaction in the second language.
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For this statement, nine teachers (60%) chose strongly agree, six
teachers (40%) chose agree. This means that most of the teachers
think that students’ motivation assists in the success of classroom
interaction.

13- L2 teachers timely must praise students' efforts and progress to
encourage students to interact more.

For this statement, ten teachers (66%) chose strongly agree, four
teachers (27%) chose agree, only one teacher (7%) chose uncertain.
This means that most of the teachers think that the teachers of the
second language timely must praise students' efforts and progress to
encourage students interact more.

14- Self-confident students interact and take part more in language
learning activities.

For this statement, ten teachers (66%) chose strongly agree, four
teachers (27%) chose agree, only one teacher (7%) chose uncertain.
This means that most of the teachers think that self-confident students
interact and take part more in language learning activities.

15- Which interaction do you prefer more in the classroom?

For this statement, nine teachers (60%) chose ' teacher- student ', and
six teachers (40%) chose ' student- student '. This means that the
teachers who prefer the teacher- student interaction are more than
those who prefer the student- student interaction.

16- It is good to force students to interact with their teachers or/and
with each other.

For this statement, three teachers (20%) chose strongly agree, six
teachers (41%) chose agree, two teachers (13%) chose uncertain, two
teachers (13%) chose disagree, and two teachers (13%) chose strongly
disagree. This means that most of the teachers think that it is good to
force students to interact with their teachers and with each other.

17- To which educational process is classroom interaction more
useful?

For this statement, three teachers (20%) chose ' teaching ', and twelve
teachers (80%) chose ' learning . This means that most of the teachers
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think that even a negative feedback is as important for learning and
teaching as positive feedback.

8- L2 teachers must prevent students from using first language (L1) in
the classroom to maximize interaction in L2.

For this statement, seven teachers (47%) chose strongly agree, five
teachers (33%) chose agree, one teacher (7%) chose uncertain, two
teachers (13%) chose disagree. This means that most of the teachers
think that the teachers of the second language must prevent their
students from using first language in the English classrooms to
maximize interaction in the second language.

9- Classroom interaction depends on teaching materials and
techniques.

For this statement, five teachers (33%) chose strongly agree, nine
teachers (60%) chose agree, one teacher (7%) chose disagree. This
means that most of the teachers think that the classroom interaction
depends on teaching materials and techniques.

10- Correcting students' errors as soon as they are made decreases
student's interaction in L2.

For this statement, four teachers (27%) chose strongly agree, four
teachers (27%) chose agree, four teachers (27%) chose uncertain, two
teachers (12%) chose disagree, and just one teacher (7%) chose
strongly disagree. This means that most of the teachers think that
correcting students’ errors as soon as they are made decreases student's
interaction in the second language.

11- When students interact freely in pair or group activities, they learn
each other's mistakes.

For this statement, three teachers (20%) chose strongly agree, eight
teachers (53%) chose agree, one teacher (7%) chose uncertain, three
teachers (20%) chose disagree. This means that most of the teachers
think that when students interact freely in pair or group activities, they
learn each other's mistakes.

12- Students' motivation assists in the success of classroom
interaction.
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2- Student- student interaction is important.

For this statement, nine teachers (60%) chose strongly agree, six
teachers (40%) chose agree. This means that all of the teachers believe
that the student- student interaction is important.

3- There is teacher- student interaction in our schools.

For this statement, two teachers (13%) chose strongly agree,two
teachers (13%) chose agree, nine teachers (61%) chose disagree, and
two teachers (13%) chose strongly disagree. This means that about
half of the teachers think that there is a teacher- student interaction in
their schools.

4- There is student- student interaction in our schools.

For this statement, one teacher (7%) chose strongly agree, one teacher
(7%) chose agree, one teachers (7%) chose uncertain, eight teachers
(53%) chose disagree, and four teachers (26%) chose strongly
disagree. This means that most of the teachers think that there is no
student- student interaction in their schools.

5- Group/Pair work activities facilitate the interactions in L2
classroom.

For this statement, eight teachers (53%) chose strongly agree, five
teachers (33 %) chose agree, one teacher (7%) chose disagree, and one
teacher (7 %) chose strongly disagree. This means that most of the
teachers think that group/pair work activities facilitate the interactions
in the second language classroom.

6- Positive feedback increases students' interaction in L2.

For this statement, eleven teachers (73%) chose strongly agree, four
teachers (27%) chose agree. This means that most of the teachers
think that there should be a positive feedback to increase the students'
interaction in the second language.

7- Negative feedback is as important for learning as positive feedback.

For this statement, three teachers (20%) chose strongly agree, five
teachers (33%) chose agree, five teachers (33%) chose uncertain, two
teachers (14%) chose disagree. This means that half of the teachers
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activities, they learn each other's mistakes.

12 Students' motivation assists in the success of 9 6
classroom interaction.

L2 teachers must timely praise students' efforts
13 | and progress to encourage students interact | 10 4 1
more.

Self-confident students interact and take part

14 . : " 10 4 1
more in language learning activities.

15 Which interaction do you prefer more in the | Teacher- Student-
classroom? Student 9 Student 6

16 It is good toforce students to interact with their 3 6 s |9 )
teachers or/and with each other.
To which educational process is classroom | Teaching Learning

17 . .
interaction more useful? 3 12

18 You assign interaction among students outside 3 ) 5 |3 )
the classroom.
You assign interaction between you and your

19 . 2 7 4 2
students outside the classroom.

20 Your students interact among themselves in the ) 7 3 |9 |
classroom well.

71 \Tvgﬁr students interact with you in the classroom ) THEEE
Second language acquisition (SLA) depends

22 . L 5 6 2 |2
greatly on classroom interaction in L2.
Interactional feedback increases students’

23 6 5 4
awareness of SLA.

24 Students feel overwhelmed with linguistic 4 6 4 |1
knowledge when they interact in L2 classroom.

75 | Who interacts more inside the classroom? Boys 4 Girls 11

3.7. Results

After studying the answers of the teachers to the statements and
questions of the teacher questionnaire, the following results are
obtained. .

1- Teacher- student interaction is important.

For this statement, thirteen teachers (86%) chose strongly agree, just
one teacher (7%) chose agree, and one teacher (7%) chose strongly
disagree. This means that about all of the teachers think that the
teacher- student interaction is important. This belief can facilitate
teaching and learning of English in the secondary schools in Alzahra.
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questionnaire conducted covers all the factors that affect the
classroom interactions; therefore, it sheds light on the whole picture of
classroom interactions and helps much in deducting the information
required. Thus, it can be said that these schools were excellent places
to conduct a research about any subject related to applied linguistics in
general and teaching and learning in particular.

3.6. Questionnaire

This is a questionnaire about classroom interactions. The researcher
needs you to tick your choice to the twenty- five statements and
questions below carefully to help her have a good idea about the role
of interactions among the students of English in the secondary schools
in Alzahraand between these students of English and their teachers in
classrooms of English on teaching and learning English. Please, tick
your choice in the questionnaire below according to the following
table:

strongly agree agree | Uncertain | disagree | Strongly disagree
SA A U D SD
No. | Statements SA A Uu|D |SD
1 Teacher- student interaction is important. 13 1 1
2 Student- student interaction is important. 9 6
3 There is teacher- student interaction in our 2 2 9 2
schools.
4 There is student- student interaction in our | | 1|3 4
schools.
Group/Pair  work activities facilitate the
5 . . . 8 5 1 1
interactions in L2 classroom.
Positive feedback increases students' interaction
6 - 11 4
in L2.
7 Negative feedback is as important for learning 3 5 5 |9

and teaching as positive feedback.

L2 teachers must prevent students from using
8 first language (L1) in the classroom to maximize | 7 5 1 |2
interaction in L2.

Classroom interaction depends on teaching

9 . . 5 9 1
materials and techniques.

10 Correcting students' errors as soon as they are 4 4 4 |2 |
made decreases student's interaction in L2.

11 | When students interact freely in pair or group | 3 8 1 |3
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The researcher chose those fifteen teachers randomly in order to get
realistic information. These teachers were of different ages, genders,
and experiences.

3.3. Data Collection Instrument

In this study, one data collection instrument, a questionnaire, was
used.A questionnaire was conducted on the teachers of the secondary
schools in Alzahra. An appropriate statistical analysis was chosen by
the researcher to get exact information from the teachers' answers of
the questionnaire.

3.4. Procedures

In order to conduct the questionnaire on the teachers, the researcher
discussed the way of preparing and conducting the questionnaire with
the headmasters and headmistresses of the secondary schools in
Alzahra. After getting the permission of the headmasters and
headmistresses of the secondary schools for conducting the
questionnaire, the researcher went to the teachers and gave them the
questionnaire papers. The researcher explained the reasons behind this
questionnaire to the participants. The researcher requested from the
participants to answer the questions of the questionnaire carefully in
order to have real information that helped to get realistic and
beneficial results.  All the teachers completed answering the
questionnaire within one day. The papers of the questionnaire were
collected by the researchers and the teachers were warmly thanked for
their participation in this questionnaire. The teachers' answers of the
questionnaire were analyzed and discussed very carefully by the
researcher.

3.5. Context

The study was conducted on the teachers of the secondary schools in
Alzahra. The current study concerns about the role of the interactions
among the Libyan secondary school students learning the English
language and between these students and their teachers. The variety of
teachers in the secondary schools in Alzahrawith respect to their
genders, ages, and experiences helped much in getting accurate and
realistic information about the interactions inside English classrooms.
That there are different- level students in the secondary schools in
Alzahrais also a positive factor in accessing logical data about the
importance of the role on English classroom interactions. The
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C. Learners’ Different English Levels

Teachers of English generally make three basic level distinctions:
beginner, intermediate and advanced (though exactly what these terms
mean often depends on where you work and what textbook you are
using). Broadly, however, beginners are those who don't know any
English intermediate learners are those who have good information
about English but they do not master English, and advanced learners
are those whose level of English is competent, allowing them to read
complex fact and fiction and communicate fluently, with native
speakers.

D. Teacher-learner Rapport

"Rapport"is a somewhat slippery but important concept increasing
positive climate in the classroom. Rapport here is the relationship or
connection teachers establish with their learners, a relationship that is
built on trust and respect and that leads to learners to feel capable,
competent, and creative. Part of the rapport is created on the delicate
balance that is set between praise and criticism. Too much of either
one renders it less and less effective. Genuine praise enables students
to welcome criticism.

E. Anxiety

Maclntyre and Gardner (1991) looked in more details at anxiety which
seems to relate to negative experiences in speaking activities. This
would confirm the experience of many teachers, but the suggestion
that arises from such studies, that anxiety is a response learned
through early experiences and that it can increase until the whole
process of learning is badly affected, emphasizes the need for
‘humanistic'approaches in the widest sense of the word.

I11. Study Methodology

3.1. Introduction

This chapter includes the study methodology. In more details, in this
part, the researcher outlinesthe participants of the study, data
collection instrument, the procedures that were followed by the
researcher to get the data required

3.2. Participants
The participants of this study consist of fifteen teachers in the
secondary schools in Alzahra. They were six males and nine females.
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It is clear that when students have a strong and positive relationships
with teachers, they are more likely to believe and love the teachers
and become more motivated. In contrast, when students feel that they
have a conflict and a negative relationship with teachers, they do not
believe in teachers, their motivation to succeed decreases and they
may challenge the teachers. The students who have negative
relationships with their teachers or classmates will achieve little in
their learning.

Nugent's subsequent study (2009) showed a positive correlation
between teacher-student interaction and motivation.

Izumi (2002) investigates the effects of classroom interactions in
language input and output in promoting foreign language
students'noticing of the gap between their language and the target
language and the learning of the target language.

2.2. Factors Affecting Classroom Interactions

What factors will affect classroom interactions? The following factors
are needed in classroom interactions in foreign language teaching. In
other words, the following factors are what are needed for improving
the various types of classroom interactions and then improving
English teaching in English classroom.

A. Teachers'Beliefs

Shavelson (1983) indicates that teacher's theoretical beliefs, guiding
teachers' expectations and decisions are thought to act as filters
through which teachers make instructional judgments and decisions.
Teachers' beliefs are instrumental in shaping how teachers interpret
what goes on in their classrooms and how they will react and respond
to it. Their beliefs evolve from what Lortie (1975)characterized as the
apprenticeship of observation and they are based on early experiences
as learners.

B. Teachers’ Questions

Questioning plays a significant role in classroom teaching. Questions
stated in language that is too complex or too wordy for aural
comprehension must be avoided. Teachers' questions should provide
necessary methods to communication, attract learners' attention, learn
about the extent of learners' comprehension, help learners understand
puzzlement and know what is important, and provide learners with
opportunities to find out what they think by hearing what they say.
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instructor and the technological medium used in the course. True
interactions with other learners, the instructor and technology resultin
a reciprocal exchange of information. The exchange of information is
intended to enhance knowledge development in the learning
environment.

As Moore (1989) noted, interaction "carries So many meanings as to
be almost useless".Vrasidas and Mclsaac (1999) pointed out that
interaction is "the process consisting of the reciprocal actions of two
or more factors within a given context". Wagner (1994) provided a
definition of interaction within the context of learner performance:
"An instructional interaction is an event that takes place between a
learner and the learner's environment. Its purpose is to respond to the
learner in a way intended to change his or her behavior toward an
educational goal.

It seems that any kind of interaction inside and outside the classroom
has its own benefits and positive influences on both teachers and
students. Once these interactions are overlapped with each other,
students and teachers get the maximum benefits and the educational
process becomes easier and quicker.

Spiro (2011) determined how interaction was facilitated in an online
instructional media course and the value that instructors and students
placed on interaction in an online course.Alison (2007) asserts that
through processes of repetition, segmentation andrewording,
interaction can serve to draw learners' attention toform-meaning
relationship and provide them with additionaltime to focus on
encoding meaning.

It is clear thatlearners working in small groups produce better
language production compared to learners working individually. This
suggests that group work offers more opportunities for learners to
produce language. Group work may also make learning and teaching
English quicker and better.

Wong-Fillmore (1982) demonstrated that interactions between a
teacher and individual students, as well as among learners influence
L2 learning. Her studysuggested that classroom interaction can affect
L2 learning, but it does not shed any light on how specific linguistic
features are learned.
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interaction between these students and their teachers on teaching the
English language?

2- Will the existing of such interactions lead the Libyan secondary
school students to learn the English language better, faster and more
easily?

3- Will the existing of such interactions facilitate the teaching process
of English for the teachers of the Libyan secondary schools?

1.4. Hypothesis

If there are real and fruitful interactions among the Libyan secondary
school students learning the English language and between these
students and their teachers, there will be an excellent educational
process. This will lead the Libyan students to learn the English
language better, faster, and more easily. The existing of such
interactions will facilitate the teaching process of English for the
teachers of the secondary schools.

1.5. Data Collection Instrument

The data will be collected throughthe Libyan secondary school teacher
questionnaire. This teacherquestionnaire, intended for the teachers of
English in the Libyan secondary schools, aims at investigating the
teachers’ opinions about applying classroom interactions as a
pedagogical strategy to enhance the process of teaching and learning
English in theLibyan secondary schools.

I1. Literature Review

2.1. Introduction

The subject of the interaction among the students learning the English
language and the interaction between these students and their teachers
and their influences on teaching and learning English has been one of
the most important subjects in applied linguistics. These interactions
and their influences on teaching English have been dealt with and
discussed by many researchers of English to find how they can be
very useful to the educational process in general and teachers and
students in particular.

There are a lot of definitions that have been put forward in the
studiesof interactions. Thurmond (2003)defines interaction as the
learners' engagement with the course content, other learners, the
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participants involved in teaching and learning in the classroom.
Effective interactions between teachers and students and among
students are essential for promoting long-term school success across
all the years of the secondary school study. Such interactions greatly
help teachers and students achieve their aims in teaching English and
learning English respectively. The outcomes of teachers and students
can be made much better if the classroom interactions are first
activated, then increased and deepened.

Classroom interaction stimulates the student involvement in the
classroom. It fuels student motivation and help the students see the
relevance of teachers' topic. It increases participation as all students
are involved. The interaction can be between the teacher and the
students. This form of classroom interaction teaches the students to
respect their superiors. They are given a chance to air their opinion in
the class.
The other form of classroom interaction is among students. This one
allows the student to learn and understand how to work with partners.
It develops and improves the skills of team work. It improves peer
relationship. By encouraging students in the classroom to work
together they learn the importance of working cohesively with others.
1.1. Problem Statement

There are no real and fruitful interactions among the Libyan secondary
school students learning the English language and between these
students and their teachers. This leads the Libyan students and their
teachers to encounter difficulties and problems in learning the English
language and in teaching the English language respectively.

1.2. Aims of the Study

Through the present study, the researcher aims at investigating the
influence of the interaction among the Libyan secondary school
students learning the English language and the interaction between
these students and their teachers on teaching and learning the English
language. It also aims at giving practical suggestions for overcoming
any difficulties, weak points and problems in these interactions.

1.3. Study Questions

1- Is there any influence for the interaction among the Libyan
secondary school students learning the English language and the
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Abstract
It is universally acknowledged that classroom interactions, interaction among
students or between students and their teachers, plays a very important and
essential role in helping students and teachers of any language into achieving the
goals of learning and teaching faster, better, and more easily. Having no or weak
classroom interactions can be a dangerous obstacle in the way of learning and
teaching any language. With respect to the Libyan secondary schools in Alzahra,
unfortunately, they have certain problems in their learningand teaching English
process. One of these problems is that they lack classroom interactionsThe reasons
behind thatthere are no real classroom interactionsare as follows: First, the
students are of low level in English. Second, there is no real encouragement or even
pressure from their teachers into pushing them into participating in classroom
interactions. Third, some students feel shy when they interact with other students or
their teachers, so they prefer to be silent or idle learners.

Introduction

Interaction is a mutual or reciprocal action or influence. In the English
language teaching, interaction is used to indicate the language (or
action) used to maintain conversation, teach or interact with
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oils: light and heavy crude oils were selected. The results from the
model shows that time evolution of density and viscosity
predominantly depend on the type of oil spilled. Weathering processes
such as evaporation and emulsification are extremely sensitive to
chemical composition and viscosity of oil slick. Water content of an
oil slick was found to be dependent on initial slick viscosity, which
eventually reduces with increase in viscosity of initial oil spilled. As
light oil uptakes more seawater, the volume for cleanup is expected to
be more in case of light and intermediate crude oils spills. The lack of
understanding on initiation of emulsification overestimates the water
content or may undermine the effect of oil characteristics. Moreover,
further investigation on intermediate crude could prove critical from
response point of view and may hold the key for complete oil
recovery. In accordance with oil characteristics, about (28,52) % of
the light and heavy oils are evaporated respectively in the first 5 days
at 200C and only (21,13) % will be dispersed respectively.
10. Recommendations

e Regulations and contingency planning must make provision
for the associated decision-making process and the need for
rapid response.

e spills should be considered along with mechanical cleanup.
Implementation of

e this recommendation must consider spill size, logistical and
contingency planning, equipment and dispersant performance
and availability, appropriate regulations, and personnel
training.

e Biological concerns focus on the possible expansion of the
surface area ofslicks treated by dispersants and the effect of
this expanded slick on marine mammals and sea birds.

e Acute biological effects are expected to be slight in most open-
sea applications because the dispersed oil mixes into a
relatively large volume of water, resulting in concentrations
and times of exposures that are low compared to those
showing effects in laboratory studies.
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Fig. 8.Viscosity variation of crude oils against time, after 5 days at wind
speed of 10 m/s  and sea surface temperature of 20 °C ADIOS2 Model.
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Fig. 9. Density variation of crude oils against time, after 5 days at wind

speed of 10 m/s and sea surface temperature of 20 °C ADIOS2 Model.
9. Conclusions

In the present work a time dependent model for oil weathering

processes was developed. To understand the effect of initial oil

properties on slick evolution due to weathering, two different crude
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Fig. 7. Percentage Water Content using ADIOS2 Model.
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comprise mostly of lighter fractions. On the other hand, heavy oils
show lesser rate of evaporation because they mainly comprise of non-
volatile, high molecular weight components which are unable to
evaporate. One reason for observed behaviour could be the amount of
weathering needed for slick to get stabilised on the sea surface.

The significant of wind speed on the dispersion rates of crude oils is
illustrated in  Figure (4). The rate of remaining oils decrease as
temperature and wind speed increase with time Figure (6) shows that.
Figure (8) illustrates the viscosity variation of the two crude oils with
time. Viscosity of light crude increases sharply to 106 cst compared to
Heavy crude. Even though, the water content as seen from Figure (7)
was lowest. The increase in surfactant concentration and high
viscosity could be the prime reasons for present behaviour. As
emulsion formation and water content are immensely dependent on
wind condition. The wind speed of 10 m/s was expected to play
significant role, whereby wave breaking at sea surface in real field
circumstances could increase the water content by water entrainment.
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Fig. 3. Percentage Evaporated Rate using Mackay's Model.
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transformed by these processes. The transformation of floating oil
properties are computed by means of Automated Data Inquiry for Oil
Spill software.

Table 3. Oil characteristics

Specific gravity, 60/60 oF. 0.913
Asphaltenes % wit. 5.58
Characterization factor, K. 11.70
Pour pointoC. 15
Wax content % 10
Kinematic viscocity, (cst) @20 oC. | 110.4

Table 4. Envireonmental condetions

Air temprtature

Minimum, OC. 5
Maximum, OC. 37
Water temprtature
Minimum, OC. 15
Maximum, OC. 26

Wind condition

Maximum velocity, m/sec | 45

Direction N-NW

Wave condition

Maximum wave, m 16.5

Period, sec 12.7

Sea hydrological condition

Salinity, NaCl 35.340

Density, kg/m3 1.025

In Figures (3,5) shows that volatile fractions of oil, with high vapour
pressure, evaporate easily and constitute major portion of oil volume
evaporated. It proves that, light oils (having low molecular weights)
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The equation refers the slick’s viscosity, V, to the viscosity of the fresh
oil, vref, at some reference temperature Tref, and fraction of the
spilled oil that has evaporated, fevap. The oil temperature, T, is not
usually available so the model approximates it as the temperature of
the surrounding water. The constants ctemp, cevap, cemull, cemul2
are assigned values by ADIOSL1 based on the general
type of oil. ADIOS2 uses oil specific experimental data where it
exists.

Density is also affected by these same three parameters but to a
lesser extent. The formula for density, p is

p=yp, Tt 1- Y)pref[]- — ¢ (T - Tref)](1 + CZfevap)
(12)

Here, p,, is the water density. The terms c1 and c2 are empirically

fitted constants that will vary somewhat for different oils. Reasonable
values are 0.008 K-1 and 0.18, respectively.

7. Research Methodology

This work is carried out to investigate the spreading ability,
evaporation rate, and changes of physical properties of some crude oil
types by using model equations for each of them and compared the
results with results of ADIOS2 software. Two different types of crude
oil are used for the model.
8. Results and Discussion

Using oil weathering model and ADIOS2 software to solve equations
it was possible to track the fate of spill oil under consideration 10,000
bbl of El- Bouri and Zuetina crude oils with the characteristics given
in Table (3),(4) (Private Com.) and prevailing local condition at
summer and winter empirical equations model are used to calculate
the loss of oil due to evaporation and dissolution considering the
effects of slick area, wind velocity, temperature and oil properties.

The oil spill process have been described and estimated quantitatively
by an available ADIOS2 software and compared with empirical
equations to account for spreading of the oil on the surface,
evaporation, dissolution, dispersion, emulsification and remaining oil.
Oil properties (density, viscosity and water content) are rapidly
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5.10. Sedimentation

Refers to the process by which oil is deposited on the bottom of the

sea (e.g. hydrocarbon adheres to denser than water particles and skins
to the bottom). Once oil in on the bottom, it is usually covered by
additional sediments and degraded very slowly. Oil-mineral
aggregates (OMA) result from interactions among oil residues, fine
material particles, and seawater. OMA formation has been identified
as an important process that facilitates the natural removal of oil in
costal sediments. OMA formation is enhanced by physical processes
such as moving, tides, and currents (Corral et al., 2012; Wang and
Stout, 2010).
Sedimentation may occur by tow mechanisms: the first one is defined
as oil is degraded, resulting in increased density. The second one
occurs when oil adheres to suspended particles in the water column. In
both circumstances oil precipitates, as it incorporates more and more
sediments and other suspended particles (Siguero-Guemes, 2010).

6. Viscosity and density

Evaporation and emulsification increase the density and viscosity of
the slick. Even when freshly spilled, most oils and oil products are
more viscous than water. While water has a dynamic viscosity of
approximately 1 cP., kerosene, for example, has a dynamic viscosity
of 10 cP and crude oils can have viscosities of several hundred cP or
more. Emulsified oils can have viscosities that are orders of
magnitude larger than the corresponding fresh oil and often behave as
a non-Newtonian fluid. Density will also increase due to weathering
but, generally, not to such an extent that the oil loses its buoyancy.

Viscosity is a strong function of temperature and state of weathering
of the oil. Also, as mentioned earlier, emulsification greatly increases
viscosity. Both model versions use algorithms proposed by Mackay et
al. (1983) to estimate the change in viscosity as the oil weathers.

Trer-T Cem
V = Vyef€XP [Ctemp ( T:efT ) + Cevapfevap + #::}112]
(11)
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Biodegradation is a natural process in which microorganisms are
responsible of degrading hydrocarbons into higher and simpler
compounds. Oil is a natural resource, then it is expected than some
bacteria, fungi and other marine organisms will use them as food
source. However, this is a slow process because it depends on
nutrients and oxygen availability, and can be limited by the presence
of toxic pollutants (Siguero-Guemes, 2010).

Biodegradation rate depends on many factors: nutrient content (mainly
nitrates, phosphates, and iron) is critical. To foment biodegradation,
an adequate supply of nutrients is essential when large quantities of
hydrocarbons are released in the marine environment. For example,
during the Exxon Valdez spill. Fertilizers containing nitrogen were
added to speed up oil biodegradation (Atlas and Hazen, 2011). Other
factors include dissolved oxygen (most of petroleum hydrocarbons are
biodegradable under aerobic conditions), salinity, temperature,
superficial area of spill, and specific characteristics of microbial
community (Atlas and Hazen, 2011; Gertler et al., 2012; Siguero-
Guemes, 2010).

It is important to remark that although slow, biodegradation is
economically highly competitive compared to traditional techniques
of biodegradation (e.g. natural cleanup, dispersant application, in situ
burning) (Gertler et al., 2012).

5.9. Dissolution

This process involves the dissolution of soluble fractions of oil
spilled in the water. Dissolution time depends on the composition,
spreading rate, water temperature, turbulence, desperation rate.
Although the process starts immediately, it can be seen more clearly in
the long term, and continues during whole hydrocarbon degrading
process. Lighter and water-soluble compounds will dissolve rapidly
and increase water media toxicity, since and incorporate to water
column instantaneously. However since and evaporation is faster
compared to dissolution most of those chemicals will evaporate
quickly. The amount of crude oil dissolved in seawater, is there for
typically small (less than 5%) or even nonexistent in certain cases
(Mishra and Kumar, 2015; Siguero-Guemes, 2010).
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Defp
=K $C c
Qsed a\/HrmspwVW 0tsed
(10)

where CO is the entrained oil volume concentration and Csed is the
suspended sediment volume concentration. Ka is a sticking parameter
that depends on the type and size of the sediment particles. Since it is
impossible in the field to separate oil lost due to dispersion from that
lost

due to sedimentation, the program combines the processes as one
removal mechanism. Thus droplets that adhere to the suspended
sediment or are below a minimum diameter (70 microns) are
considered permanently removed from the surface slick.

5.7. Photo-oxidation

Solar UV radiation generates photo-oxidation, depending on solar

radiation's intensity. This alters the properties of oil mixtures
modifying their chemical structures. Chemical combination of oil with
atmospheric oxygen contributes to oil degradation (Siguero-Guemes,
2010). Therefore photo-oxidation is potentially significant process in
spill crude oil degradation at sea, and depends on the sun incidence
and the thickness of the oil slick. Photochemical degradation yields
variety of oxidized compounds including alcohols, aldehydes, ketones,
and acides, which are more soluble in water than starting compounds
(Wang and Stout, 2010).
A fundamental understanding of the effect of photochemical
degradation is a prerequisite for providing an account description of
the potential spilled oil in marine environment. Compared with bio
degradation, the phenomenon of photo-oxidation is less well
understood and affects oil composition differently than microbial
degradation, but may provide and opportunity for the introduction of
remediation techniques (Garrett et al., 1998). As those last three
processes occur simultaneously, oil composition can be altered and
transformed into a viscous tarry mass.

5.8. Biodegradation
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to estimate the fraction of sea surface covered by whitecaps as a
function of the wind speed at ten meter elevations. However,
Holthuijsen and Herbers actually measured the ratio of breaking
waves to non-breaking waves, which is a slightly different quantity.
ADIOSI1, based on the work of Monahan and O’Muircheartaigh
(1980), uses a higher-order polynomial to estimate breaking wave
fraction as a function of wind speed.

ADIOS2 assumes that whitecap formation begins at 3 m/sec and
increases linearly to 5% coverage at 4 m/sec, where a second linear
relationship, utilizing the more recent observations of Ding and
Farmer (1994), is applied.

f,, = 0.01U + 0.01
©)

Here fw is whitecap fraction. Alternative formulations are under
consideration, particularly for high energy conditions where the
whitecap increase may be more rapid than described by Eq. (9). The
fraction of breaking waves per unit time is then computed by dividing
the whitecap fraction (as defined in terms of the active acoustic
coverage definition given by Ding and Farmer) by the appropriate
time constant for whitecap formation (Monahan, 1971; Lehr and
Simecek-Beatty, 2000).

ADIOS2 combines the dispersion model with a sediment scavenging
model, which refers to adhesion of dispersed oil droplets to
particulates present in the water column. For most open water spills, it
is usually not an important process for oil removal during the time
frame considered. However, in areas of high concentrations of
suspended particulate matter, adhesion of the oil to particles, which
may later settle to the bottom or disperse away from the slick, may
play a key role in the slick mass balance equations. The actual
physical process of sedimentation is quite complicated, and the
important parameters in the process are not well understood. As an
interim approach, ADIOS2 uses a simple model proposed by Payne et
al. (1987), which relates sedimentation rate to stickiness of the oil, oil
droplet concentration, sediment concentration, and dissipation energy
rate for surface water
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5.6. Dispersion

While the molecular solubility of oil in water is quite small,
breaking waves will drive small droplets of the oil into the water
column. If the droplets are small enough, natural turbulence in the
water will prevent the oil from resurfacing, just as turbulence in the air
keeps small dust particles afloat. This process is called dispersion.
Chemical surfactants are sometimes sprayed on slicks to enhance this
process but it will also occur naturally, provided there is sufficient
ocean energy and the spilled oil has a low enough viscosity. In both
versions of the model, dispersion of oil into the water column is
estimated using a hydraulic model developed by Delvigne and
Sweeney (1988). They measured the number and size distribution of
oil droplets driven into the water column by breaking waves. The
vertical entrainment of oil is directly proportional to the dissipation of
energy of a single breaking wave, the total dissipation rate for a given
wave spectrum, and the volume
of oil injected into the surface layer each time a wave breaks. The
Delvigne-Sweeney formula for volume entrainment of oil, Q, is given

by

— 0.57
Q - CdispDe fwadisp

(7)

Here, cdisp is an experimentally determined parameter, fbw is
fraction of breaking waves per wave period per unit area, and Vdisp is
volume of oil entrained per unit volume of water. It is obtained (to
within a constant) by integrating the product of the droplet volume
and the frequency distribution of droplets over the volume of oil. The
dissipation of wave energy per unit surface area, De, is estimated by

D, = 0.0034p,,gHZ,¢
(8)

where Hrms is the root-mean-square wave height in meters, and p,, is
the water density in kilograms per cubic meter. The determination of
fow is difficult and subject to large uncertainty (Thorpe and
Humphries, 1980). Delvigne and Sweeney (1988) used the field
observations of Holthuijsen and Herbers (1986) and Toba et al. (1971)
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of the lighter hydrocarbon components of the oil. As the oil weathers
and loses the light ends, these large molecules may precipitate out,
forming crystals that stabilize small water droplets in the oil.

Once an oil begins to emulsify, the process typically proceeds at a
rapid rate. ADIOS1 uses the simple first order rate law proposed by
Mackay et al. (1980) to estimate water content

ﬂ:KemUZ( Y )

dt Ymax

(4)

Here, Y and Ymax are water fraction and maximum water fraction
of the oil-water emulsion. U is wind speed. A typical value for kem is
one to two microseconds per square meter of slick. Stability and
viscosity may be related not only to water content but also to the
distribution of water droplet size in the emulsion (Barnes, 1994). With
increasing time and mixing, the droplet size distribution shifts toward
smaller droplets even as the total water content remains constant. This
shift increases
the water-oil interfacial area and generally leads to longer-lived, more
viscous emulsions. The water uptake equation used in ADIOSL1 is
incapable of modeling this aspect of emulsion formation. In a series of
laboratory experiments with crude oils, Eley et al. (1988) found that
the rate of emulsion formation was best described by a first-order rate
law in interfacial area, rather than water content. Their formulation
was used in ADIOS2 to describe how water content and the droplet
size distribution change with time:

; =K (1 N srjax)
®)

where the interfacial parameter, ks, is sensitive to wave energy. Here,
S and Smax are the oil-water interfacial area and maximum interfacial
area, respectively. Water fraction is related to interfacial area and
average water droplet diameter, dw, by the equation

_ sdwy
- 6+sdyy
(6)
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is based on Antoine’s equation as discussed in Lyman et al. (1990).
The set of coupled (by molar fraction) differential Egs. (3) and (4) are
solved approximately using an extension of the MacKay evaporative
exposure method (Stiver and Mackay, 1984) to multiple components.

Responders may be concerned that the volatile components of
freshly spilled oil, particularly benzene, may present possible human
health hazards due to inhalation by cleanup workers. Therefore, the
benzene component of the evaporated oil is coupled with a vapor
dispersion model that uses a boundary layer approach and calculates
the centerline concentration at the downwind
edge of the slick at a one meter elevation (Lehr, 1996). The spill is
assumed to be large enough that the effects of the horizontal gradient
of turbulence are negligible. Neutrally stable atmospheric conditions
are assumed.

5.5. Emulsification

While evaporation reduces the volume of the surface slick,
emulsification increases it. The turbulent energy in the surrounding
water can cause small droplets of water to get mixed into the oil,
forming a water-in-oil emulsion. The amount of water and water
droplet size distribution
affects the viscosity and temporal stability of the emulsion. A fully
emulsified, stable emulsion may contain eighty to ninety percent
water.

The onset of emulsification is important for cleanup decisions and it
is therefore useful for a weathering model to have the capability to
forecast this event. The oil database used by both versions of ADIOS
has observational data on this from actual spills for a handful of oils
and some results from lab data from artificially weathered oil
experiments. Estimates can be made on new oils by comparing them
with tested oils of similar composition but, in general, this is a
difficult parameter to quantify. Not all oils will emulsify and many
crude oils will only emulsify after a certain amount of evaporation or
photo-oxidation has occurred. Some researchers believe that waxes,
resins, and, most importantly, asphaltenes play the dominant role in
determining whether the slick will emulsify (Bobra, 1991). ADIOS2,
based on the more recent studies of Fingas et al. (1996), uses only
asphaltene fraction in estimating emulsification potential. Such high
molecular weight hydrocarbons may be considered as solutes in a
solvent consisting
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during the time when the spilled oil is still definable as a contiguous
slick or a small set of contiguous patches (Regnier and Scott, 1975).
It is not uncommon for one fourth to one third of spilled oil to
evaporate within the first week of the spill. For light refined products
such as gasoline or diesel, virtually all of the slick will evaporate or
disperse into the water column. The major environmental factors that
affect the rate of evaporation are wind speed and water temperature.

ADIOSI1 used Mackay’s analytical method (Stiver and Mackay,
1984) to estimate evaporation. This method treats the oil as a uniform
substance whose properties change as the slick weathers. However, it
is not well suited to situations where there are other mass loss
processes and it is only appropriate for crudes with roughly linear
distillation curves.

ADIOS2 contains a pseudo-component evaporation model (Jones,
1997). In the pseudo-component approach, crude oils and refined
products are modeled as a relatively small number of discrete, non-
interacting components. Each pseudo component (PC) is treated as a
single substance with an associated vapor pressure and relative mole
fraction. The total evaporation rate of the slick is the sum of the
individual rates. However, the individual rate for a particular
component is coupled to the other PC’s by the relative mole fraction.
The distillation cuts from the oil database are used to generate the
PC’s.

The volumetric evaporation rate for a single PC can be written as a
function of the volume of the oil, and the mole fraction and molar
volume of the component:

(dv) U7/9V(Pv0fm)j
dt ]'a d

(3)

Here j specifies the particular PC, fm is the time-varying molar
fraction of the pseudo component, V is the oil volume, U is the wind
speed, and d is the slick thickness. The relative molar volume, v, is
estimated by treating the PC as if it were a collection of alkanes and
using an empirical correlation of the alkanes’ molar volume to their
boiling point. The vapor pressure of each PC, Py,
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The larger droplets quickly resurface while the smaller droplets
remain subsurface for longer time periods and trail the moving main
slick. It has been hypothesized that this is the cause for the ‘comet’
shape of many slicks where a thicker part of the oil at the upwind part
is encompassed in a larger sheen that trails out behind the thick part.
The smallest droplets never resurface and are thus permanently
removed from the surface slick.

ADIOS2 randomly assigns a droplet size to each LE based on this
distribution profile and then calculates the net wind-caused
displacement depending upon the fraction of the time the LE is below
or on the surface. ADIOS2 allows the introduction of a constant
surface current when computing the spread of the oil. This allows
more realistic modeling of continuous spills from

a fixed point such as an offshore platform. It will make no difference
for instantaneous spills since each part of the slick would experience
the same net displacement.

An Eulerian slick thickness is reconstructed in ADIOS2 after the
displacement of the Lagrangian elements by allowing each element to
represent the center of a Thiessen polygon (Green and Sibson, 1978).
This allows variable thicknesses within the modeled slick, something
not permitted in the earlier version.

As the slick ages further, it is not uncommon to have it split into
separate streamers due to wave action or Langmuir effects (Thorpe,
1995; Lehr and Simecek-Beatty, 2000). The latter cause a system of
ridges and troughs on the water surface with the troughs becoming
natural collection areas for floating oil. The end result is lines of oil
parallel to the prevailing wind. The long term fate of floating oil is
usually to form small tar balls, one centimeter to several centimeters
in diameter, spread out over a large area. These Langmuir effects and
tar ball formation processes are not modeled in ADIOS2.

5.4. Evaporation

Oil will evaporate from the surface of the slick. Because the slick is
a mixture of thousands of different compounds, the rate of
evaporation will decrease as the slick ages. The more volatile
components will partition to the air, causing the slick to become rich
in higher molecular weight compounds. Usually components that
contain more than eighteen carbon atoms will not evaporate
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separate Lagrangian elements that are individually transported by
wind stress, surface currents, Fay gravity-viscous forces, and random
turbulence. Following the suggestion of Ahlstrom (1975), ADIOS2
approximates Fay spreading by a diffusion process where the
diffusion coefficient, DFay, is given by

1
Ap—_wgV /3 1
DFaya( pm 0) Vi
1)

Here, A, is the relative oil water density, g is gravitational
acceleration, VO is initial spill volume, vy, is the kinematic viscosity
of water, and t is the time after spill release. Added to this diffusion
coefficient is a second diffusion coefficient designed to represent eddy
diffusion of the surface water. Based on dye studies, Elliot and
Hurford (1989) conclude that such a process is non-Fickian, and that a
time dependent diffusion parameter, adopted by ADIOS2, better
represents empirical results. Probably the most important cause of
long term oil spreading is wind stress on the slick and surface water.
Observations at past spills have resulted in a rule-of thumb that the oil
slick moves at approximately three percent of the wind speed
measured at ten meters above the water surface. Roughly two thirds of
this movement represents Stokes drift of the surface waves. The
remaining one third represents the movement of the slick along the
water surface. Also, oil is driven into the water column by breaking
waves and broken into droplets of different

size. ADIOS2 adopts the model of Elliot et al. (1986). which uses a
boundary layer approach to estimate the vertical dependence on wind
driven displacement of the Lagrangrian elements and Stokes law to
estimate their refloat time. Delvigne and Sweeney (1988) suggest that
dispersed oil is driven down to a depth of one and a half the
significant wave height. The number of oil droplets, N, centered
around the droplet diameter,

d, in the interval, Ad, is given by

Ad
d2-3(+0.06)

N(d)a
(2)

10- Q290 L awihg) . awall g palel gl 1acall
Higher Institute of Science & Technology, Ragdalen, Libya



2018 umwn (5) 2 (2) ¢ oo\l polall alxe Oil Weathering Simulation model

Direct or indirect linkages to hydrodynamic models are becoming
much more common, as the latter have become more widely used and
easily applied (e.g. Elliott et al., 1992; Howlett et al., 1993;

Hodgins et al., 1995; Morita et al., 1997). Direct coupling between oil
spill and hydrodynamic forecast

models is common in operational oil spill response systems (Galt,
1994; Martinsen et al., 1994). Input of surface currents from real-time
radar measurements is also possible (e.g. Howlett et al., 1993;
Hodgins et al., 1994), but set-up times for such systems tend to limit
their usefulness. Surface drifting buoys represent yet another source of
real-time surface current data (Howlett et al., 1993).

Transport on scales of 10 to 100 m is important in determining the
spreading of oil. Langmuir or windrow circulation is a key surface and
near-surface process at these scales. Faller and Auer (1988), Li
(1996), and Leibovich (1997) have developed methods for
representing the effects of such convergence zones in oil spill models.
Although their importance is recognized, these methods are not yet in
general use.

Summary. Advection of oil is recognized as a three dimensional
process, with key mechanisms occurring over a wide range of scales.
Increasing computational power will combine with this increased
insight to produce rapid improvements in this area over the next
decade.

5.3. Spreading

As soon as oil is released into the environment, it undergoes
significant property changes. For example, oil begins to spread as
soon as it is spilled but it does not spread uniformly. Any shear in the
surface current will cause stretching and even a slight wind will cause
a thickening of the slick in the downwind direction. Most spills
quickly form a comet shape where a small region of black oil is trailed
by a much larger sheen. However, most of the oil from a spill is in the
black, thick part, with only a small percentage of the spilled oil in the
trailing thin sheen. For spreading calculations, ADIOS1 used an
extension (Lehr et al., 1984) of the Fay gravity-viscous spreading
formula (Fay, 1971). The extension incorporated wind induced
spreading in a semi-empirical manner. ADIOS2 utilizes a numerical
approach to slick spreading. The program divides the slick up into
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5.2. Advection

Oil moves horizontally in the marine environment under forcing
from wind, waves, and currents. Being
itself a fluid with a density only slightly less than that of water, oil is
also transported vertically in the water column in the form of droplets
of various sizes. Both vertical and horizontal current shears are
therefore important factors in the net motion of oil at sea. Early oil
spill models were typically two-dimensional surface models, using
constant or variable parameters to link wind and current velocities to
the velocity of the surface oil slick. Recent work by Reed et al.
(1994a) suggests that, in light winds without breaking waves, 3.5% of
the wind speed in the direction of the wind gives a good simulation of
oil slick drift in offshore areas. As wind speed increases, oil will be
dispersed into the water column, and current shears become more
important. Field, laboratory, and modeling studies (Johansen, 1984;
Elliot et al., 1986; Delvigne and Sweeney, 1988; Singsaas and Daling,
1992; Reed et al., 1994a) have clearly demonstrated the importance of
the wvertical dimension in oil movement. These studies have
demonstrated that natural entrainment of oil can play an important role
not only in mass balance calculations, but also in determining the
spatial and temporal distribution of oil on the sea surface.
Studies of the Braer oil spill of the Shetland Islands (Reed et al., 1993;
Ritchie and O'Sullivan, 1994) further underscore the importance of
entrainment in both mass balance and transport of spilled oil. The
Braer went aground within 100 m of the Shetland Islands Coastline,
and released over 80,000 tons of crude oil into the surf zone. The
released oil was mixed into the water column, and appears to have
been largely transported southwards, almost directly against the wind
(Proctor et al., 1994; Ritchie and O'Sullivan, 1994; Spaulding et al.,
1994). Observations of experimental oil spills described in Reed et al.
(1994a) further demonstrate the importance of subsurface transport to
simulate oil slick trajectories realistically over a range of oil types and
environmental conditions. Youssef and Spaulding (1993) derive a
wind and wave current model that successfully reproduces the above
observations, assuming a mean transport depth of 2.5t5 times the
wave height. Advective currents in oil spill simulations may be
derived from current atlases or other static approximations.
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treats the sea as semi-infinite, without allowing for shore-line, bottom
topography, or stratification. Aspects of this model include:
 expression for oil drop diameter as a function of the effectiveness
factor, X;

* temperature and turbulence dependence of X;

« validity of the resurfacing expressions;

« validity of the horizontal diffusion expressions;

* use of a "diffusion floor" to simplify modeling of vertical advection;
and

» calibration of the model with data on experimental spills.

Table 2 lists the processes and properties modeled or tracked by both
versions of ADIOS. The numbers in brackets refer to the version
number of the model. All the algorithm choices used in ADIOS1 were
re-examined as part of the upgrade project. Three criteria were used to
select the appropriate formulas for the new version. In order of
decreasing importance, these criteria were: (1) accurate comparison
with experimental data and observations from actual spills, (2)
theoretical

soundness, and (3) acceptance as a standard formula by the spill
community. Based upon this analysis, modifications were made to all
the ADIOS1 algorithms and new algorithms were used for the
processes and properties not modeled in the earlier version.

Table 2. Properties and processes modeled or tracked in

ADIOS
Properties Processes
density(1,2) dispersion(1,2)
viscosity(1,2) evaporation(1,2)
water fraction(1,2) emulsification(1,2)
benzene hazard(2) spreading(1,2)
beaching(2)
in-situ burning(2)
leak rate(2)
skimming(2)
smoke plume(2)
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Fig. 2. Schematic diagram of dispersion processes. Source: Mackay et
al., 1980b.

The droplets formed from a thin slick are expected to be smaller and
the rate of dispersion faster than for thicker slicks (Figure 2).In a
simple diffusion model to estimate the oil concentration beneath a
dispersed spill, ( Mackay et al. 1982), using data from (McAuliffe et
al. 1980), predicted that concentration decreases exponentially with
increasing depth and time at any time, it is directly proportional to oil
volume. Thus a larger spill would be expected (after dispersal) to yield
higher concentrations of oil in water than would a small spill. A
limitation on this calculation is the time allowed for spreading of oil
on water; the calculations by Mackay et al. implicitly assume
dispersant application and dispersion very shortly after the oil has
been spilled, and before it has (for a large spill) spread very far.

In the most recent model, ( Mackay et al. 1986) divide oil on the water
surface into thick and thin slicks, the proportion of oil in each and the
amount of dispersant sprayed on each are part of the input data. The
influence of chemical dispersants is included in the form of an
effectiveness factor, X; that is, the amount of oil dispersed is X times
the amount of dispersant applied. A transition in dispersant
effectiveness is recognized from a "performance-limited” regime at
low-dispersant concentrations to an "access-limited” regime of thin
slicks in which herding and the relatively small amount of oil
contacted by each dispersant drop make the amount of oil dispersed
independent of the amount of dispersant added.

Dispersal is assumed to be a quadratic function of wind speed; the
coefficient decreases by a factor of 2 as the temperature decreases
from 25 to 0°C.

The size of dispersed droplets is assumed to be distributed according
to the Weibull function; those larger than a critical diameter will
resurface (following Stokes' law, modified for eddy diffusion effects)
and expand the thin slick. In addition, eddy diffusion can transport the
smaller drops to the surface, where they rejoin the slick, or to deeper
water, where they are lost. Horizontal transport of oil dispersed in the
water column produces a linear increase in plume diameter with time,
as based on the dye patch data of (Okubo 1971).

The model developed by (Mackay et al. 1980b) does not discriminate
between dissolved and dispersed oil and does not include evaporation
or any other process that might differ for components of the oil. It
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disappearances and the changes of oil properties after spillage.
Therefore, by reviewing the most applicable expressions and
comparison their results and, ADIOS2 software results.
3. Research Hypotheses

The simulations were run for a hypothetical spill of volume 10,000
barrels per day, with two different crude oils: Zuetina crude (light), El
Bouri crude (heavy) oils, respectively. The crude oils were
categorized based on API values into light, medium and heavy crude
oil (Allen and Dale, 1997; Cormack, 1999; Boyed et al., 2001; API,
2011). The set of non-linear equations from Eq. (1) - (12) were solved
simultaneously using Runge-Kutta fourth order method for period of
five days, and running data of crude oils, environment conditions in
ADIOS2 software and compared all results. . After each time step,
changes in oil properties under the influence of Oil Weathering
Process (OWP) were calculated. The rate of spreading, evaporation,
dissolution and emulsification were allowed to vary concurrently. The
corresponding behavior of slick was then evaluated based on area of
spread, volume remaining and considering the changes in the oil
viscosity. The data unavailable in the literature on intermediate crude
oil were obtained averaging the information on light and heavy oils.

5. Overview of the major modeled processes

5.1. Mackay's Model

Mackay's early models are primarily one-dimensional, emphasizing
mass balance, and do not attempt to predict a detailed three-
dimensional distribution of dispersed oil. The equations developed by
Mackay et al. (1980b, 1986) predict an increasing dispersion rate as a
slick becomes thinner. Thinner slicks damp turbulence less effectively
on the water surface, and fewer breaking waves are affected.

Monbreaking Waves reaking waves

Small Drops

Le Diffusing

Mixed Pafmanantly 15
Ditfusive Lower Laysr

t DIFFUSION FLOOR
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gravity, inertia, viscosity and surface tension forces, there occurs the
horizontal expansion of an oil slick called as spreading. The early
behaviour of oil when spilled on sea is dominated by its spreading
behaviour (Christiansen, B. M., 2003). Gravity force and surface
tension causes increasing oil spreading, while inertia and viscous
forces retard it. Oil slick passes through mainly three spreading
phases; gravity and inertia forces, gravity and viscous forces and
surface tension and viscous forces. The spreading diameter of the oil
slick on the water surface in each of the phases can be defined as in
Table 1 (Fay, J. A. 1971).

Table 1. Oil Spill Spreading Law

Spreading
Phase

1-D Spreading
Length (Le)

Axis symmetrical
Spreading Radius (R

Gravity-Inertia

1.39(ApgAt2)1/3

1.14(ApgVt2)1/4

i 1.39(ApgA2t3v- 0.98(ApgV2t3v-
Gravity-Viscosity 12)1/4 12)1/4
Surface Tension - 1.43(c2t3pw-2 v- 1.60(c2t3pw-2v-
Viscosity 1)1/4 1)1/4

1. Statement of problem
Recent discovery and expansion activities of Libyan offshore oil
fields will inevitably increase the risk of oil spill as a result of
exploration, drilling production and transportation of crude oil. To
minimize the environmental impact of these activities on aquatic
environment, and coastal areas a sound oil spill contingency planning
is usually prepared. Generally this plan is based on a well defined
mathematical model to predict the fate of spilled oil and to take into
account physical, chemical and biological process accompanied the
movement and sometimes disappearance of the oil.
2. Research Objectives
The aim of this paper is modeling the essential oil weathering
processes. This is achieved by providing an one dimensional
numerical model to simulate the oil slick spreading using Automated
Data Inquiry for Oil Spills (ADIOS2) software and an oil weathering
model (OWM) to consider the mass transfer processes. This model is
consisted of important weathering processes such as evaporation,
vertical dispersion, emulsification and dissolution. Several equations
are introduced by previous researchers to predict the natural oil
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to significant and long-term impacts on the sensitive aquatic systems.
Having a detailed knowledge of oil slick behaviour on water can be
important in making operational decision and taking appropriate
action against pollution. When crude or refined oil products are split
on the sea, they are spread to form an oil slick. The slick spreads over
the water

surface due to a balance between several forces. A number of natural
processes take place, which disperse the oil and change its chemical
and physical properties. These processes are made up of the complex
physical, chemical and biological processes such as spreading,
evaporation, water-in-oil emulsification, vertical dispersion, etc. A
combination of these time dependent processes is called oil
weathering. In this paper we focused on this subject to estimate the
mass transfer rate and the changes of oil properties.

The eight main weathering processes of oil spill are evaporation,
oxidation, emulsification, spreading, dissolution, dispersion,
biodegradation, sedimentation. They are shown in the Fig. 1
(ITOPF,2009).

Spreading rEvaporation Oxidation Spreading

<« J P

Emulsification

Dispersion
Biodegradation

" l Dissolution

Sedimentation

Fig. 1. Main weathering processes of oil spill

Most of the weathering processes, such as evaporation, dispersion,
dissolution and sedimentation, cause the loss of oil from the sea
surface, on the other hand others lead to the formation of water-in-oil
emulsions. The rate and importance of the processes change according
to the oil spill volume, oil spill location (sea bottom or surface), oil
type, the speed and direction of wind and sea currents. Because of
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barrels per day of local offshore oilfield agree with the existing commercial
software.
Keywords: crude oils, spreading ability, model equations.

Introduction
In recent years, increased petroleum consumption has promoted oil
exploration and oil transport activities in the marine environment. The
production and transport of crude oil on the sea surface always holds
the risk of spills. In addition, man-made errors and mechanical failures
result in incidents like collision of ships, bursting of pipelines, failure
of oil rigs etc., that emit tons of crude oil in the marine environment.
In the marine environment crude oil exhibit harmful and long term
effects. Oil in the sea water may enter the food chain of marine
animal, sink to sea bed affecting marine vegetation, foul the harbour
facilities and damage eco-sensitive near shore resources, when washed
ashore. Furthermore, oil spills are difficult to recover from the sea
surface due to unpredictable nature of the sea surface and weather
conditions. Hence, oil spills are undesirable in marine ecology. After
the crude oils are spilled, on the sea surface they spreads to form a
thin layer called oil slick. The oil slicks are then acted upon by several
natural processes together to degrade the oil slick. These processes are
referred as oil weathering processes (OWP). The weathering processes
significantly alter the slick properties especially density and viscosity
of crude oils. Several researchers (Sebastiao and Soares, 1995; ASCE,
1996; Reed et al., 1999; Lehr, 2001;Azevedo et al., 2014; Fingas,
2014) had investigated oil weathering processes. They found that,
temporal changes in characteristic slick properties endure slick
lifespan on the sea surface. In addition, initial spill conditions and
initial oil properties critically affect the evolution of oil slicks. When
responding to oil spills or planning a counter measure, prior
knowledge of oil properties is of paramount importance. As type and
effectiveness of countermeasure selected, highly rely on slick
properties. The mathematical models established over the years had
been widely used to accomplish the task. Therefore, the focus of the
present work was to model and assess the effect of initial oil
characteristics on slick properties after spill. For this purpose fourth
order accurate Runge-Kutta was found appropriate and used. The set
of time dependent equations were solved explicitly with two different
crude oils namely light and heavy crude oils.
Oil spills in marines are serious environmental disaster often leading

2-028o L awihg) . awall g palel gl 1acall
Higher Institute of Science & Technology, Ragdalen, Libya



Fournal of Total Science @ Alnlinlipglelidl=an

Volume (2), Issue (5), (March. 2018) (il (2018 Lw)lO) . (5) 12l . (2) Al
ISSN: 2518-5799 T 2518-5799 :10))

Oil Weathering Simulation model of Heavy and Light Crude Oil
Mr. Ezeddin H. Alshbuki Mrs. Mufida M. Bey
Sabratha Uuniversity
Faculty of Engineering
Industrial Engineering Department
Engineering Department

Ciddl) g S8 Al Jadll) to (adhal) J)gal iUl lSlaa 7 3 gad
(2 Lea DJ:\SA\ é}.\.\ﬂ\ BTN u.:ﬂ\)c \
4y daala — duigl) 41

Ll

SIS Y llead) o3a S5 Agyad) Al e alisg 48LESY 25 Jadill oDl o) 5,8Y) il b
SV g Al Al JlaeY) Gigan 1) ALaYL jadl sl & alal) Jadill lSiay) llie o
cailly Jiall late ) pumige Jlally dadil) il Laghad ladly <Ly caull plalaal Jie adlsal
JSy 13y dpand) Al G Hlad) Jadid) e kY et ) s g3 e Ll Al Sl Ll e
Al g ady A5 ied ¢ Lgd A0l ALl s aped) sad) e dpandl sl e il jha
235 ) aal) 1y alll o2 dallas dysra s S JS L Al halially dgyanll ¢ L)l
0o daay YT pde  dea Copud 3lSkaad Auhal) o3 cupal Ladiia) el mlas dxghay ikl J)sal
)liay 5l8las aliyg oumlyy 7 3sad aladinly lldy dydaall Jgiall (pe cplind Jiilly Cagal) olad) Lol
A liie cuilks Lgde Joasiall bl

Abstract

In recent years, increased petroleum consumption has promoted oil exploration and
oil transport activities in the marine environment. The production and transport of
crude oil on the sea surface always holds the risk of spills. In addition, man-made
errors and mechanical failures result in incidents like collision of ships, bursting of
pipelines, failure of oil rigs etc., that emit tons of crude oil in the marine
environment. In the marine environment crude oil exhibit harmful and long term
effects. Oil in the sea water may enter the food chain of marine animal, sink to sea
bed affecting marine vegetation, foul the harbour facilities and damage eco-
sensitive near shore resources, when washed ashore. Furthermore, oil spills are
difficult to recover from the sea surface due to unpredictable nature of the sea
surface and weather conditions. Hence, oil spills are undesirable in marine ecology.
A software computer program based on mathematical model has been written to
address most of the anticipated changes. The results of the simulation for 10,000
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